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output, is the principal objective in all 
production machines. This end must be attained, 
however, without sacrificing any other necessary 
qualities. In printing presses, accuracy in the work 
produced is of prime importance, particularly in 
multi-color work. In this process, the different 
colors are printed separately, one color being im- 
pressed upon the sheet each time it is run through 
the press. The successive impressions must match 
or register with hairline accuracy, otherwise over- 
laps or gaps between the different colors would 
result. Dependability for continuous running is, 
of course, another basic requirement, and without 
it there cannot be a large daily output irrespective 
of operating speed. 
Heretofore, the speed of cylinder presses has 
been limited on account of the difficulties en- 
countered when attempting to feed sheets singly, 
and at the same time rapidly and accurately. An- 
other apparently insurmountable stumbling block 
was the inability to design a bed-motion that could 
reciprocate the type form bed fast enough. 
Realizing the great advantages of a successful 
high speed automatic cylinder press, the Miller 
Printing Machinery Company decided to under- 
take its development. From the start it was 
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recognized that the principles of operation used 


in feeding and in actuating the bed in the old style 


press would have to be discarded. It was felt that 
success could not possibly be attained by attempt- 
ing to perfect the old mechanisms used, as their 
principles of operation were not suitable for high 
speed. The only feasible line of attack was to de- 
velop entirely new mechanisms. 

The task was not an easy one. Years were spent 
in perfecting even some of the apparently insig- 
nificant details. Yet each part had to be developed 
to the point of perfection. And out of these years 
of painstaking toil and experimenting there has 
evolved the Miller Simplex Automatic Press. 

The design of the machine, its new and ingenious 
mechanisms, its daring departure from “standard 
practice,” its attractive appearance and complete- 
ness in detail, all bespeak the enthusiasm and thor- 
oughness of its designers and the outstanding 
engineering ability which they brought to bear in 
the solution of this complex problem. 
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Where 


ACCURACY and 


HE OPERATION of a two- 

revolution cylinder printing 

press is basically very simple. 
A sheet of paper is delivered to a con- 
tinuously rotating cylinder, and by 
means of “grippers” is held smoothly 
to its outer or printing surface. A 
type form is locked on a planed iron 
surface or bed which reciprocates 
back and forth below the cylinder. 
Ink is distributed on the type form by 
means of inking rollers. In its rota- 
tion the cylinder causes the paper to 
make contact with the surface of the 
type form, the form and cylinder 
traveling in unison with exactly the 
same velocity. The paper thus re- 
ceives the type impression and is then 
stripped off onto the delivery tapes, 
the cylinder meanwhile taking another 
sheet on its second revolution while 
the bed is traveling back on its re- 
verse stroke. 

The design of such a machine is 
not as simple as one might imagine. 
The half-tone cuts used in printing 
are relatively delicate objects. Yet 
150,000 printed impressions is con- 
sidered a normal life for a half-tone. 
With two-way inking, this means that 
the ink rollers must roll across the 
form 300,000 times. Also, the type 
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form must contact with the cylinder, 
under great pressure, 150,000 times. 
And with all of this, no visible blem- 
ishes in the last impressions made by 
the cuts or type are permissible. 

And this is not the only require- 
ment for proper cylinder press oper- 
ation. In multi-color work, the press 
is set up or made ready to print only 
that portion of the form (type and 
cuts) which is to appear in a certain 
color. The sheets are then run 
through, the desired color of ink 
being used. The form is then changed 
and made ready for the second color, 
and the sheets are run through again. 
Four and five such runs on color 
work are common. It can readily be 
seen that each time the sheet of paper 
is run through the press for succeed- 
ing colors it must “register” perfectly, 
that is, be located exactly with respect 
to the make-up of the form. Other- 
wise there would be blurred outlines 
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SPEED must go together 


where the colors overlap, the portions 
of different colors not matching 
properly. 

The major problems that had to be 
solved by the engineers of the Miller 
Printing Machinery Company in the 
development of the Miller Simplex 
automatic two - revolution printing 
press were to design such a machine 
for high speed, perfect register, per- 
fect contact between the cylinder and 
type form, and fully automatic in its 
operation. 

Taken in the order of automatic 
press operations, the first problem is 
to perfect a mechanism to pick up 
and separate the top sheet of paper 
stock on the feeder pile. This is per- 
formed by three aluminum die-cast 
separator feet shown in Fig. 2 near 
the front center of the pile of paper. 
A continuous blast of air issuing from 
two nozzles located close to the feet 
and pointing almost horizontally, aids 
the separation. The feeding unit is 
shown in Fig. 4. The blast nozzles 
may be seen in this view connected to 
the Y-fitting at the upper end of the 
vertical pipe located in front of the 
paper pile. Three small weights on a 


beaded chain and resting against the 
back edge of the feeder pile prevent 
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the sheets from being blown back or 
displaced, while guides at the side 
edges of the paper keep the sheets in 
the proper transverse position. The 
pile is tilted slightly toward the 
machine. 

The pick-up action of the separator 
feet is obtained by means of an air 
suction through a small tube termin- 
ating in a rubber cup located in a 
peculiarly shaped depression in the 
bottom of the separator foot, as 
shown in Fig. 3. It is a very simple 
design, but it required years of ex- 
perimenting to develop it to the point 
where it would work unfailingly on 
all kinds of paper ranging in thick- 
ness from tissue to cardboard 0.050 


a wide range of kinds and thicknesses 
of paper. 

On account of the extreme accuracy 
required in the surfaces of the bottom 
depressions in the separator feet, they 
are die-cast, it even being specified 
that the casting be made in a definite 
temperate range and put through an 
annealing process in order to have 
equal contraction for all pieces and 
eliminate warpage. Even then, many 
are rejected on account of the close 
tolerance necessary for their proper 
operation. 


A? shown in Fig. 2, a feeder car- 
riage reciprocates back and forth 
on the duralumin feeder table. This 





Fig. 2 
FEEDER unit and cylinder. The 


saw toothed fingers at the cylin- 
der are the strippers 


in. thick, and using the same suction 
vacuum, namely 24 in., for all condi- 
tions. 

The paper is sucked up into the 
depression, an amount depending 
upon the position of the rubber cup. 
and held there by the vacuum. For 
heavy cardboard, or paper having a 
coated brittle finish, the rubber cup 
is set nearer the bottom of the foot 
so that the paper will be held slightly 
bowed, and therefore will not crack. 
Thinner pliable papers are permitted 
to be drawn further into the depres- 
sion. One setting of the cup covers 


Fig. 3 
ASSEMBLED separator 
foot. Turning the brass 
tube adjusts the rubber 

cup 


Rubber suction 
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carriage is actuated by a crank, thus 
having a momentary stop at each end 
of its stroke. When the carriage 
reaches the end of its stroke near the 
feeder pile, suction is automatically 
turned on through small holes in the 
bottom of the aluminum die-cast rear 
carrier feet, thus gripping the paper. 
At the same instant the vacuum on 
the separator feet is released. It 
should be noted that this operation 
takes place at an instant of zero mo- 
tion, it being otherwise impossible of 
accomplishment. 

The feeder carriage then travels to 
the opposite end of its stroke trans- 
ferring the sheet approximately one- 
half the distance forward and depos- 
iting it on the duralumin feeder 
board. Here it is held by suction 
through two small holes in the feeder 
board. The carriage then returns to 
its original position near the feeder 
pile and the rear carrier feet pick up 
the second sheet of paper. At the 
same instant the front carrier feet 
pick up by suction the first sheet of 
paper, the suction through the holes 
in the feeder board meanwhile chang- 
ing to a blast. This blast serves to 
blow the sheet against the bottom of 
the front carrier feet, and also creates 
a film of air on which the sheet floats 
as it is carried forward, preventing 
the possibility of smearing any print- 
ing that may be on the bottom side of 
the paper. 

On the forward stroke the carrier 
transfers the sheet to the front drop- 
guides. As the sheet approaches the 
front drop-guides it is carried under 
two angularly placed brushes. At the 
same time the vacuum on the front 
carrier feet gradually decreases so 
that when the edge of the sheet comes 
in contact with the drop-guides the 
carrier-feet, still moving forward, will 
exert a gentle pull or shearing action 
on the sheet, forcing it firmly but 
gently against the front drop-guides. 
The action is much the same as when 
a man feeding a press slides his hand 
over a sheet to fit it snugly and 
smoothly against the guides, thus 
registering it perfectly. 


HE purpose of the brushes is 

to hold the sheet firmly against 
the front drop-guides after the car- 
rier feet let go of the sheet upon the 
complete release of the vacuum, and 
to keep the sheet in contact with the 
drop-guides when side registering; 
that is, when the sheet is being moved 
transversely over against the side 
guide. In this last operation, the right 
or left hand cam-operated pull-guide 
presses down on the sheet and pulls 
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it against the side guide. The pull-guide gradually re- 
leases its hold as it approaches the end of its 3-in. travel, 
in order to get the same effect as in the release of the 
sheet by the carrier feet. This completes the exact regis- 
tering of the sheet in both directions, and it is now ready 
for the cylinder grippers to take it. 

The five valves which control the suction on the sep- 
arator and carrier feet and the suction and blast on the 
feeder board, may be seen in Fig. 4. This view shows 
the feeder unit swung around on its vertical hinge and 





Fig. 4 
The FEEDER board is raised and the feeder unit 


swung out, in order to give unobstructed access 
to the type form and bed 


the feeder board swung up, giving unobstructed access to 
the bed and cylinder for working on, or “making- 
ready,” the type forms. The five piston type valves 
are actuated by levers which are controlled by cams car- 
ried on the transverse shaft located in the main frame 
of the press. A section view of a valve is shown in 
Fig. 6. The valve housings are lead-base die castings. 
Armored and plain rubber hoses are used to make the 
various flexible connections. 

Two specially designed rotary pumps running at 800 
to 900 r.p.m. furnish the necessary blast and vacuum. 
The pumps are driven by a 1-hp. motor, independent of 
the main press drive, so that their 
operation will not be interfered with 
when the main press operations are 


stopped. A 28-in. vacuum is main- 

tained at the pump. Leakage and 

frictional drop decreases this to 24 Left "aS 
> end of wE) F 
in. at the outlets. |stroke 


The svstem of feeding is a dis- | Faia 
S 5 | 


tinctive feature of this press. It is 


unusual in that from the time the 


At this end of the stroke * 


cam roller Rengages 

with beal hanger shoe 

S, entering af the top 
Fig. 5 ofthe shoe 


DIAGRAM showing how 
bed-reversing mechanism 
operates 
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sheet is first separated from the pile until it is placed in 
its registered position against the feed guides, it is at 
all times under positive control and never left free to 
shift about. In this respect it is different entirely from 
the common method of conveying sheets on moving 
tapes or rollers, wherein the sheets are not positively 
held. 

Duralumin has replaced the wooden feeder board com- 
monly used. Though more expensive it has properties 
which far outweigh this disadvantage. Static electricity, 
causing the paper to stick tightly, is one of the diffi- 
culties to contend with in high-speed paper feeding. 
Duralumin has the property of not developing static in 
the paper to the extent common to the wooden board. 
Another great factor is that the surface of the board, 
particularly at the front guide edge, must be perfectly 
tangent to the press cylinder throughout its whole length. 
Even a slight warpage in a wooden feeder board will 
cause unsatisfactory feeding conditions, especially at 
high speeds. Its lightness is, of course, another factor 
in favor of the Duralumin feeder board. 


HE usual method of elevating the feeder pile to make 

up for the sheets fed, is used. A feeder height gage, 
which is a small curved arm pinned to the end of a shaft, 
as may be seen in Fig. 2, is held by spring pressure so 
that its end rests on the top of the paper pile. As the 
pile decreases the finger drops until the rotation of the 
shaft that carries the finger releases a catch. This 
permits a ratchet engagement to actuate a worm and 
gear, shown in Fig. 4, thus elevating the table on which 
the feeder pile rests. 

After the sheet has been registered the cylinder grip- 
pers grasp the sheet. This movement is synchronized with 
the raising of the front drop-guides. It is a very ac- 
curately timed operation. If the front drop-guides were 
raised too quickly there would be a tendency for the 
sheet to fall toward the grippers, thus destroying the 
“register.” Holding the sheet firmly and smoothly by 
means of the grippers, the continuously rotating cylinder 
transfers the sheet to receive the printing impression 
from the type form carried by the bed. During the im- 
pression period the speed of the paper surface and the 
bed must be perfectly synchronized. Also, to maintain 
perfect “register” between the type form and the sheet, 
the bed must travel exactly in a definite relation to the 
cylinder. 

Perfect synchronism between the reciprocating bed 
and the rotating cylinder, during the impression period, 
is obtained by a very ingenious drive. The cylinder is 
driven continuously by a gear drive, as shown in Fig. 
+, at the end of the cylinder. The same illustration 
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shows a short rack on the top of the bed, termed a “reg- 
ister” rack. At the beginning of the impression stroke 
the first tooth of the rack meshes without backlash, with 
a tooth on a gear sector fixed to the cylinder. The cor- 
responding meshing teeth of the pair of gears driving the 
cylinder have for this position a clearance of 0.005 in. 
For the position of the pair of cylinder driving gears 
when the second pair of rack and sector teeth mesh, the 
mating cylinder gear teeth have a backlash of 0.01 in.., 
and for the third and succeeding pairs of rack and sector 
teeth, a clearance of 0.015 in. Thus, a graduated clear- 
ance between the gear teeth, from 0.005 in. to 0.015 in., 


nger i --, «, When the valve plunger is 
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Fig. 6 
SECTION view of 
feeder-board valve 


takes place in the cylinder driving gears as the cylinder 
gear sector and bed rack sector mesh without backlash. 
The cylinder drive is thus transferred from the cylinder 
gears to the bed rack, and the relative position between 
the rotating cylinder and the reciprocating bed is posi- 
tively and accurately registered at the beginning of each 
impression stroke. The register rack has only eight 
teeth, so that after a few inches of travel of the bed and 
cylinder, the cylinder gear sector and the bed rack seg- 
ment move out of mesh. The cylinder is then held in 
register with the bed by frictional contact between the 
hardened and ground steel cylinder bearers and bed bear- 
ers. One bed bearer may be seen in Fig. 4 as a narrow 
steel bar fastened onto the bed, beginning at the gear 
rack. A similar bearer is located along the opposite 
side of the bed. The cylinder bearers are not visible. 
They are steel rims on the cylinder. 


CTUALLY, the press is designed up and down from 
the bearers. The height from the surface of the 
bed to the top of the type is 0.918 in. The bed bearers 
are ground so that their top surface will be 0.9165 in. 
above the surface of the bed. The cylinder bearers are 
ground to 13.5000-in. diameter, within 0.0001 in. of ex- 
actness. This extreme accuracy is required in order that 
the paper and the type form will contact in perfect uni- 
son. The slightest discrepancy will cause a blurred, 
printed sheet. 

A bed-moving mechanism which would be capable of 
reciprocating the bed back and forth at high speeds, was 
the second major problem in the development. After 
much experimenting and many calculations, the final de- 
sign as shown in Fig. 5 was arrived at. 

The heavy box type bed is actuated by a pair of drives. 
There are two longitudinal gear racks fastened to the 
under side of the bed. Only one of these racks is in 
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mesh with its corresponding driving gear at any one 
time, and as the length of the racks is less than the stroke 
of the bed, there are times when neither driving gear 
is in engagement with its bed rack. The two bed-rack 
driving gears rotate continuously but in opposite direc- 
tions. They are slidably mounted on stud shafts, the 
axial position of both being governed by a single cam. 

The bed-rack driving gears are in turn driven by large 
bed-motion reversing gears. One of these last is driven 
directly by a pinion on the main driveshaft. The other 
bed-motion reversing gear has an intermediate idler gear 
interposed between it and the main drive pinion. This is 
in order to obtain the reverse rotation on the bed-rack 
driving gear and also to get its location to the point at 
which it drives. 


HE bed-motion reversing gears carry a hardened 

steel bed-reversing cam roller. After the rack has 
left its driving gear, this cam roller comes in contact, near 
the top, with the bed-hanger shoe, which is a straight line 
hardened steel cam set at an angle of 45 deg. The veloc- 
ity of the bed, which during the printing or reverse print- 
ing stroke has been constant, is now decelerated har- 
monically by the cam roller and hanger shoe mechanism, 
to zero velocity at the end of the bed stroke, and then 
harmonically accelerated up to the velocity of the bed 
during the printing stroke. When the bed-reversing 
cam roller has reached a position wherein it imparts 
to the bed a velocity equal to that imparted by the bed 
rack driving gear, the latter has already been sidled over 
and is just coming into engagement with the rack. It 
should be noted that the bed-rack driving gear for the 
reverse motion has been sidled axially out of alignment 
with the rack, in the same movement that brings the 
other driving gear into position. 

The importance of the bed-motion drive, as developed 
in this Miller Simplex automatic cylinder press, cannot 
be over emphasized. The harmonic reversal is free from 
thrust. The construction is such that the pressure of 
the bed-reversing cam rollers on the hanger shoes always 
tends to hold the bed down. There is no jar or vibration 
as is common on those machines where air cylinders are 
employed to aid the bed-reversing mechanism. Indeed. 
when operating the machine at 25 per cent in excess of 
its maximum rated speed, a five-cent piece will remain 
balanced on edge when placed on any stationary portion 
of the press. 

The bed-reversing gears and cam rollers are mounted 
on Timken roller bearings lubricated by compression 
grease cups. The stud shafts on which the bed reversing 
gears are mounted are made of chrome-vanadium steel 
to procure toughness. 

The press-cylinder journals are mounted in cast iron 
eccentric circular boxes. Heavy springs acting against 
a bearing block underneath the journal, maintain an up- 
ward bearing pressure at all times. An arm attached 
to each eccentric box connects with a vertical “impres- 
sion rod” which is actuated by a cam mechanism. These 
rods control the position of the cylinder during the var- 
ious phases of the cycle of the press operations. Thus 
on the return stroke of the bed, after the printed sheet 
has been delivered, the cylinder is raised by the impres- 
sion rods in order to clear the form by ;; in. This is 
sufficient to clear numbering heads which are used when 
numbering printed sheets consecutively. When the 
cylinder is down, during the printing operation, each im- 
pression rod is pulling through the center of its eccentric 
cam, there thus being no tendency for the rod to rotate 
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the cam. It should also be noted that the heavy turn- 
buckles on the impression rods are for the purpose of 
adjusting the axis of the cylinder parallel to the plane 
of the bed. 

After the impression has been completed, the grippers 
are opened and the sheet is transferred from the con- 
tinuously rotating cylinder to a constant speed tape de- 
livery, by means of stripper fingers shown in Fig. 2. 
They may be identified by their saw toothed upper edges. 
These stripper fingers are aluminum castings in order to 
procure lightness and, what is more important, to mini- 
mize the amount of static electricity that may be gen- 
erated in the sheet. 


RINTED sheets are carried to the pile delivery on 

tapes. To procure rapid drying of the ink, the sheets 
are passed over a line of small gas flames just before 
being delivered into the jogger box or pile delivery. The 
delivery tapes are driven by the same 1-hp. motor that 
independently drives the vacuum and blast pumps. The 
purpose of actuating the tapes with a continuous drive 
is to permit the printed sheet to complete its travel into 
the jogger even when the main drive on the press has 
been stopped. Otherwise the sheet might be left on the 
delivery tapes or even stop over the gas flame. Con- 
stant delivery speed is a feature of the Simplex press. 

The main drive of the press is off a 3-hp. motor 
through a silent Link-Belt chain. Link-Belt roller chains 
are also used for driving the smaller unit parts of the 
press, such as the vacuum pumps. Push button control 
for the motors, with a rheostat speed control, is pro- 
vided, with an emergency shut-off at the delivery end 
of the machine. 

Aluminum oil tubes are used extensively to lubricate 
inaccessible parts. Groups of these tubes are fed from 


single reservoirs and Gits oil cups are used for the 





Fig. 7 
INKING rollers moved away from the form rollers. 


The tape delivery is swung up to give full access 
to the inking rollers 


single tubes wherever a large amount of oil is required 
or there is danger of dirt falling into the tube. 
Automatic operation, particularly at high speed, is not 
fully automatic unless provisions are made to automat- 
ically and instantly stop the machine the moment some- 
thing goes astray in the cycle of operations. This phase 
of the design was given a great deal of attention. By a 
clever arrangement, if a sheet fails to register properly 
against the front drop-guides the press will stop auto- 
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matically. This action is obtained by means of two 
“sheet detectors” which are so arranged that if the sheet 
is not properly registered against both front drop-guides 
to within a fraction of a thousandth of an inch, the de- 
tectors, through a series of stops and cams, will auto- 
matically: first, trip the front guides causing them to 
remain stationary and thus holding sheet from passing 
onto the cylinder; second, trip the gripper closing tum- 
bler, preventing the grippers from closing and taking 
the sheet; third, cause the impression to trip, holding 
the cylinder in the raised position so that it will not be 
smeared from the ink on the form and thus offsetting 
the next impression on the back of a subsequent sheet; 
fourth, throw out the switch to the main driving motor ; 
fifth, apply the brake, instantly stopping the press. All 
these actions occur simultaneously. 

Sometimes, on account of tacky ink, a sheet may tear 
in being stripped, and thus be transferred to the inking 
rollers. This is prevented by the “ball-up choke” or sheet 
detector, so placed over the stripper fingers that a torn 
or mangled sheet instantly sets off the automatic stops. 

The weight of the reciprocating bed is carried on the 
slider bed track rollers on the way frame. These steel 
rollers are carburized, hardened and ground. The way 
frame is cast of virgin iron to insure against warpage 
after ageing, and is designed as a beam of uniform 
strength, being very much deeper in the middle than at 
the ends. This is necessary in order to procure great 
stiffness. The pressure exerted by the cylinder on the 
bed is very great, being about 70 Ib. per in. of contact. 
The side frames at the cylinder bearings are connected 
to the way-frame by a stepped construction so that the 
downward push on the bed will be directly transmitted 
through the side frame to counteract the upward pressure 
of the cylinder impression rods. 

A counter is mounted on the side frame. It is so 
driven that it only counts those sheets which are ac- 
tually printed. 


HE method of inking is similar to that found on 

the rotary type of printing press. One interesting 
feature is that the diameter of the vibrating roller which 
drives the form rollers, the latter inking the form, must 
be made to a very exact diameter so that the surface 
velocity of the form rollers will exactly equal that of 
the form, during the inking period. Any slight differ- 
ence in these velocities would quickly wear the rollers 
and type form beyond usefulness. The set-up of the 
inking mechanism is illustrated in Fig. 7, which shows 
the inking rollers moved away from the form rollers in 
order to give a better view. Fig. 1 shows the rollers 
in their operating position. 

A pile of sheets 37 in. high may be placed on the 
feeder. The maximum size of sheet printed is 20x26 
in., the smallest size 84x11 in. Operating normally, 
2,000 to 4,000 sheets are printed per hour. The floor 
space occupied by the press is 4 ft. 8 in. by 10 ft. 1 in. 
when the feeder is in the closed position. The total 
weight including motors, is approximately 7,050 pounds. 

Possibility of injury to the operator or the press is 
reduced to a minimum by guards and safety devices 
placed at all danger points. i 

Adjustments are simple to make and few in number, 
much thought having been given in the design in order 
to have everything requiring adjustment conveniently 


accessible. 
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AUTOMATICITY 
Need Not Be Built In 


Standard 
Magazine Feeds 
Can Be Added 


By CHARLES F. SMITH 


Consulting Engineer 
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AGAZINE feeding mechanisms frequently can 
be used to make fully automatic machines that 
otherwise would be classed as semi-automatic, 
and thereby enable one operator to attend several ma- 
chines simultaneously. In most cases it is necessary only 
to dump or otherwise to place a quantity of the pieces in 
a hopper and thereafter depend upon the mechanism to 
feed them to the machines one at a time. When the 
pieces are uniform in shape and alike at each end, no 
sorting mechanism is required. But where, as in the 
case of screws, bolts, and many similar parts, it is 
necessary to present the proper end 
to the cutting or forming tools, the 
magazine must incorporate a mech- 
anism designed to position all pieces 
correctly before they leave the maga- 
zine. This is accomplished in various 
ways, some pieces being easily sorted 
by simple methods, while others re- 
quire a more complicated arrange- 
ment. 
šeginning with a plain magazine 
in which it is necessary only to pre- 
sent the piece in a horizontal posi- 
tion, both ends being alike, a simple 
magazine such as that in Fig. 1 can 
be employed. The material to be fed 
may be metal or paper tubes, or rods 
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MAGAZINE with belt agitator 
and swinging arm feed 





of any kind commonly used in the shop. A magazine 
having one wall vertical and the other inclined, as shown, 
is mounted upon the bed of the machine. The tubes or 
rods are placed in the magazine in any position and roll 
into horizontal planes about as illustrated. 

In most cases some sort of an agitator is advisable 
to prevent the pieces from wedging together near the 
opening. The agitator in Fig. 1 takes the form of a 
belt or chain A, set in the vertical wall of the magazine. 
When the material is paper tubing or light steel tubes, 
a rubber belt frequently is found very satisfactory. 
If, however, the pieces are of solid steel or other heavy 
metal, a chain having projections to raise or move the 
pieces next to the vertical wall, usually is better. The 
kind of belt or chain used depends upon the material 
being handled. 

For getting the material from the hopper into the ma- 
chine itself some mechanism, such as the carrier arm B 
must be used. The length of this arm depends upon 
the distance the piece must be carried to the operating 
mechanism. The arm should be as short and as light as 
possible, especially if it must move rapidly, as the inertia 
of the arm and piece of work may be considerable. 

Weight calculations must include, of course, the whole 
arm from the hopper to the point at which it is driven. 
In some cases it is advisable to make such an arm of one 
of the light alloys, such as Duralumin. The arm can be 
driven by a crank or by a cam, either 
direct or through a connecting rod, as 
illustrated. 

An extension on the end of the 
arm next to the magazine acts as a 
gate or cut-off to hold the rest of 
the material in the mazagine until the 
arm returns for the next piece. In 
the position shown the piece is in 
the carrier ready to be moved away. 
As the arm moves, the arc behind the 
notch closes the opening in the mag- 
azine. The length of the extension 
behind the arms naturally must be 
sufficient to keep the material in the 
hopper during the entire stroke of the 
feeding arm. 
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A similar magazine, having an entirely different feed- 
ing mechanism, is shown in Fig. 2, this being of the in- 
termittent type with the feeding disk locked by the 
Geneva stop motion at d. Both the stop A and 
the roller B are on a shaft that rotates continuously in the 
direction of the arrow. The roller B travels into 
the slot C and moves the disk in a counter-clockwise di- 
rection after the stop 4 has turned enough to unlock it. 
As the disk turns it feeds the piece in the notch opposite 





Fig. 2 


GENEVA-DRIVEN disk feed applied to a hopper similar 


to that in Fig. 1 


the magazine and closes the opening until the disk stops 
at the next position. Such a feeding mechanism, of 
course, must be timed to suit the operation to be per- 
formed in the machine. The piece can be picked out of 
the disk at either notch D or E as preferred. If it is 
more convenient to pick the work out of a slot further 
from the magazine, the notches can be so spaced as to 
have the outer notch E enough above the center to pre- 
vent any danger of the piece rolling out before the 
transfer fingers sieze it. 


TILL another adaptation of a similar magazine is 

seen in Fig. 3, the magazine, here, being horizontal 
and having an open top. The pieces to be fed are short 
tubes or cylinders that are set on end on the revolving 
plate 4. Geared to the inner plate 4 is the annular plate 
B, a curved division plate C preventing the pieces from 
going from plate A to plate B for nearly half the cir- 
cumference. In some cases a guard D is put over the 
outer or annular table to prevent the pieces from work- 
ing out at the top. Curved plate E guides the work from 
the inner magazine plate to the outer feeding plate. 
Motion of the plate 4 carries the pieces outward so that 
they are picked up by plate B and carried in the opposite 
direction. When they arrive at G, the swinging arm 
takes them out of the line, covers the opening while the 
transfer is made, and returns for the next piece. 

A magazine in which the pieces are positioned in a 
certain way before feeding to the machine, is shown in 
Fig. 4. This magazine is similar in shape to those in 
Figs. 1 and 2, but the plunger A acts as an agitator in 
addition to placing the pieces in correct position. This 
plunger is reciprocated by a crank, which, on its upward 
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stroke, moves a piece to the position shown at B. The 
upper end of plunger 4 has an opening made to receive 
the piece, in this case a screw blank, as shown, but is so 
shaped that it pushes aside all screws not in the right 
position. When the screw is raised to point B it slides 
off the plunger and down the slotted trough to the ma- 
chine as at C. The plunger does not always pick up a 
screw at each stroke, consequently it must make several 
strokes for each machine operation, for otherwise the 
machine might not be kept busy. 

It is customary to fill the chute with screws or other 
parts before starting so as to have a reservoir to work 
from. It is advisable also to design the feed so that 
the plunger goes clear to the bottom of the magazine, 
and in consequence, will feed out nearly all the blanks 
put in. 

In some designs of automatic feeding devices a part 
or all of the operations can be performed while the piece 
is in the notch in the dial, if means are provided 
for holding the piece in correct position during the 
operation. 

With the mechanism shown in Fig. 5 the work is fed 
from the magazine 4 and transferred to a work holder i 
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Fig. 5 
ADAPTATION of mechanism shown in Fig. 4 to hold 
pieces with clamps while they are transferred from A to B 


B. The dial comprises two disks with spring clamps 
between them. Rotation and locking is done by the 
same type of Geneva motion illustrated in Fig. 4. In 
this case, however, the disks are mounted upon a slide 
that is moved back and forth to give the motion neces- 
sary to pick work out of the magazine at 4 and transfer 
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it to B. Another difference is in the introduction of 
universal joints in the shafting that drives the Geneva 
motion, while the Geneva motion itself is placed upon a 
separate disk. One object of this arrangement is to 
make room for other mechanisms between two operating 
points and still to keep a minimum distance of transfer 
from one mechanism to another. This feed was used 
in place of an intermittent roll friction feed on a machine 
for handling wire, and is believed to have been originated 
by the writer. 


Capacity and Compactness 


EATURES of this propeller type pump unit 

are large capacity, light weight, and compact- 
ness. Its hourly capacity is 10,000 tons of water 
against a 30-ft. discharge head. No speed-con- 
trolled governor is needed, speed and capacity 
varying inversely with the discharge head. The 
bronze propeller and the stationary guide blades, 
or diffuser, are shown below. The propeller sucks 
in the water and the diffuser converts the velocity 
head into pressure head. 


Illustrations by courtesy of the Westing- 
house Electric é Manufacturing Company 
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END LOADED BEAMS 
ith Fixed Supports 


HE EQUATIONS for bend- 

ing moments and deflections in 
beams with fixed supports and 
carrying distributed loads or concen- 
trated between the supports, 
are familiar to most engineers, and 
may be found in many textbooks. 
There are, however, a considerable 
number of engineering constructions 
using beams with built-in ends and 
the loads applied only at the supports. 
For example, in a splice plate car- 
rying the vertical shear between two 
floor beams, if the distance between 
the rivets to each side of the joint 
is appreciable, the splice plate acts as 
a fixed beam with the load applied 
at the connection with the one beam 
and transferred through the plate to 
its connection with the other member. 
In this construction, the vertical load 
applied at one connection is held in 
equilibrium by the equal and opposite 
reaction at the other connection. If 
the length of the middle unsupported 
section of the splice plate is short, 
which it usually is; it is considered 
that the splice platé member is sub 
jected to shear only. 


ke ads 


This assump- 
tion is not always permissible. 

There are many instances wherein 
the length between the fixed ends of 
the beam is very appreciable. One 
example is the crankpin in a shaft 
when some of the turning moment is 
transmitted through the crank and 
pin, as shown in Fig. 1. The turning 
force on the crankshaft transmitted 
through the crankpin results in end 
loads on the crankpin. The latter, 


assuming rigidly supported ends, then 
acts as an end loaded beam with fixed 
supports, in so far as the transmis- 
sion of the turning effort through the 
length of the crankpin is concerned. 
The moments and stresses resulting 
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v 


from the other loadings must, of 
course, be considered, and the total 
resultant stress calculated. 

The arms of gear wheels and belt 
pulleys, and all other wheels trans 
mitting power, also illustrate end 
loaded beams with fixed supports. 
These will be discussed in this article. 

A beam with built-in or fixed ends 
is shown diagrammatically in Fig. 2. 
The externally applied force acting 
at each end of the beam is designated 
as P. Evidently the vertical loads at 
each end of the beam must be equal 
in order to maintain equilibrium. At 
each end of the beam there is a bend- 
ing moment M and a vertical shear- 
ing force V. The conditions of sym- 
metry show that the bending moments 
at the ends of the beams are equal. 





Bearing 


Bearing 


Hi. 


Fig. 1 
THE TURNING moment M is trans- 
mitted through the cranks and pin. 
The load P at end of the pin, 
and its equal and opposite reaction P, 
at the other end, makes the crank- 
pin act as an end-loaded fixed beam 


The derivation of the equations 
for the solution of this problem is 
similar to the method of procedure 
followed in establishing the equations 
for the analysis of any fixed ended 
beam. The general differential equa- 
tion for the deflection curve for any 
beam is: i 


M = EI 


b dx 


In this instance, referring to Fig. 
2, the bending moment at any section 
to the right of the left end of the 
beam will be equal to the moment M, 
minus Px, wherein v will be distance 
from the left end of the beam to the 
section under consideration, and M, 
is the unknown bending moment at 
the built-in end. Thus, for this par- 
ticular construction we have: 

M= EI D — 


dx? 


M, Px 

N this equation, y is the deflection 

of the beam, xv the distance from 
the end of the beam to the section 
under consideration, / the modulus 
of elasticity and / the moment of in- 
ertia of the beam section. Integrat- 
ing this equation we get: 


Px? 


? 


., ay 
Er 
dx 


dy 


dx 


tion curve and the beam remains 
horizontal at the supports, we have 
that when v equals zero the value of 
dy 


= Mıx — ‘ee 


As 


is the slope of the deflec- 


equals zero. Substituting these 

values in the above equation, we get 

the value of C, the constant of 

integration, as being equal to zero. 

We also have the condition that 
dy 

when v equals / then 7 equals zero, 
ar 
PF 

Ml — “> 


or, 


From this we get 


— 


5 


Mı (1) 


Hence the total bending moment at 
any section will be equal to 
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(2) 


It is interesting to note that when 
x equals 41 the bending moment will 
be equal to zero, as shown by the 
above equation. At this point there 
will be an inflection in the elastic 
curve of the beam. 

The moment diagram is shown in 
Fig. 3. In the same figure is also 
shown a beam with fixed end sup- 
ports and a concentrated load at 
mid-span. For this beam it is well 
known that the bending moment at 
the supports and in the center is one- 





Fig. 2 
FORCES and moments acting on an 
end-loaded fixed beam 


eighth the load times the span, or 
M = 14WL (3) 


But, as shown in the figure, such 
a beam may be considered as two 
end-loaded beams placed end to end, 
each beam transmitting a load P. 
Thus, the span L will be equal to 21, 
and load W equal to 2P, as shown in 
the figure. Substituting these quan- 
tities in equation 3, we get: 


Mixi zi 
= 4Pl 


This equation checks with equa- 
tion 1 derived above. 

As an example illustrating the 
application of these equations, con- 
sider the arms of a gear wheel. 
\ssume that the wheel is to transmit 
a torque of 144,000 Ib.-in., its hub 
is to be 8 in. in diameter and the 
length of the arms 20 in. With six 
arms, and the torque evenly divided 
among four of the arms, there would 
be a load of 1,500 Ib. acting at the 
end of each arm. 

It will be assumed that the hub and 
rim form perfectly rigid end sup- 
ports for the arms. Then the bend- 
ing moment in the arm at the rim and 
at the hub, will be: 


M = 4 X 1,500 x 20 
= 15,000 Ib.-in. 


The arms will also be subjected 
throughout their whole length to a 
shearing force equal to 1,500 Ib. 
The maximum stress at any section 


will be the combined tensile or com- 
pressive bending-moment stress and 
shearing stress. The former is ob- 
tained by dividing the bending 
moment by the section modulus, and 
the latter by dividing the shearing 
load by the area. 

It must be recognized that the rim 
of the gear wheel may not be an 
absolutely rigid support for the arm. 
If it were assumed that the rim were 
entirely flexible, that it gave no sup- 
port to the arm, the maximum bend- 
ing moment in the latter would be at 
the hub section and equal to the load 
times the length of the arm. That 
is, the bending moment would be just 
twice as great as when calculated by 
the method set forth above. 

The significance of the above- 
developed equations as applied to the 
arms of gear wheels is that the arm 
section may be made appreciably 
smaller than when calculated in the 
usual manner as an end-loaded canti- 
lever beam. Further, though the 
bending moment at the hub section 
may not ever be as little as 4 Pl, on 
account of yielding in the rim, yet it 
undoubtedly approaches this figure 
in most cases. 

The above analysis also shows that 
the arm section may be made thinner 
in the middle than at the ends. This 
construction is actually approached 
in usual designs which have the arms 
tapering toward their outer end. 
Such design follows from the consid- 
eration that the arm section at the 
hub carries a larger bending moment 
than that at the rim. 

The correct analysis of end loaded 
fixed beams is most important when 
considering constructions wherein the 
supports are an appreciable distance 
apart. 

The analysis also shows the impor- 
tance of placing the end connections 





Fig. 3 
MOMENT diagrams for end-loaded 
fixed beam and fixed beam with con- 


centrated load in mid span. The 

latter may evidently be considered 

as two end-loaded beams placed end 
to end 
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of splice plate as closely together as 
possible. Consider a construction as 
shown diagrammatically in Fig. 4. 
With the dimensions and loading as 
shown, and assuming the cross-sec- 
tional area of the splice plate as 3 
sq.in., the shearing stress would be: 
i 30,000 i 
— — 10,000 Ib. per sq.in. 
žut the distance between end sup- 
ports is 5 in., therefore there is a 
bending moment at each support 
equal to: 
30,000 X 5 
— 5 Si 


M = 75,000 lb.-in. 
For a section 1 in. thick and 3 in. 
deep, the section modulus is 4.5. 
Therefore the maximum stress to 
resist bending is: 
-75,000 


fiz T = 16,700 |b. per sq.in. 
( Approx. ) 


Thus the maximum _ bending-mo- 
ment stresses in this instance are 
greater than the shearing stress. The 
combined tensile and shearing stress 


P = 30,000 Ib. 








D, Jhi, 


P = 30,000 Ib. 





Fig. 4 
A SPLICE BAR with appreciable 
distance between end supports 


will be, according to the usual rela- 
tionship: 


ft (max.) = $ ft + 4V f? — 4f? 
* 4 < 16,700 

+. 4,/16,700? + 4 « 10,000? 
= 8,350 + 13,040 
= 21,390 Ib. per sq.in. 


It is evident that if the stresses 
resisting bending were ignored in the 
above example, the design would very 
likely be too weak. 

It is recognized by the author that 
under common conditions of loading 
the length of the beam must be sev- 
eral times its depth, if the theory of 
beams is to be applicable. This limi- 
tation does not apply equally to end 
loaded beams with rigid supports. 
Even a relatively very short span will 
permit the characteristic beam deflec- 
tions on account of the positive con- 
centration of the end loads. This has 
been borne out by constructions sub- 
jected to service tests wherein the 
span was only about 14 times the 
depth of the beam. 
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COPPER-BASE FORGINGS 
AND DIE-PRESSED PARTS 


CONSIDERABLE variety of 
copper-base alloys lend them- 
selves admirably to certain 

kinds of forging operations with 
which every engineer who uses these 
materials should be familiar. More- 
over, forgings of these alloys pos- 
sess much the same advantages over 
castings of the same materials as 
steel forgings have in relation to fer 
rous castings. 

Commercial copper-base forgings 
are made by two similar processes 
which produce about the same results. 
The first of these is almost analogous 
to the drop-forging of steel and the 
used much the same. In 
general, the work is struck repeated 
blows after being placed successively 
in different cavities of the same die, 
with or without intermediate anneal- 
ing. Some small size forgings are 
formed, however, with a single ham- 
mer blow, but in this class of work 
the flow of metal usually is not very 


ches are 


great. 

\nother type of “forging,” more 
properly termed a hot die-pressing, 
is made in a screw-type “percussion” 
press, distinctly ditferent from a ham 
mer, partly in that the time for metal 
displacement is greater. [In conse- 
quence a very large displacement of 
metal can take place, if desired, dur- 
ing a single stroke. Forming, how- 
ever, appears to the eye to be almost 
instantaneous, and the actual time is 
so short that the displacement occurs 
before the metal has much chance to 
cool. The success of the process de- 
pends partly upon proper control of 
the temperature of the metal slug, as 
well as upon correct design and ma- 
terials in the dies. 

Since heavy pressures are used in 
making all brass forgings and press- 
ings and the metal is worked before 
and during the process, it becomes 
considerably more dense than cast 
metal of the same analysis and has a 
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finer grain structure, as shown by ac- 
companying photomicrographs. Die- 
pressed parts also have greater ten- 
strength and elongation than 
castings and are entirely free from 
the porous spots and blow-holes often 
found in castings. For these reasons 
a lower factor of safety can be used 
and lighter sections thus employed. 
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Cost per pound of brass and bronze 
die-pressings and forgings usually is 
greater than for sand-castings, but 
the lighter weight per piece, decrease 
in scrap, small allowance for finish, 
easier machining properties, increased 
tool life, and closer adherence to di- 
mensions usually more than offset 
this difference and frequently make 
the cost per finished piece materially 
less than for equivalent sand-cast- 
ings, if the production quantity is 





Surface 
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fairly large. finish ot un- 
machined smooth that 
polishing and buffing can be done 
with little or no grinding. Any letter- 
ing required on the forging is readily 
made clear and sharp and no separate 
nameplate need therefore be added. 

Die cost varies with the shape and 
size of the piece, but usually runs 


NICKEL -SILVER die- 
pressed automobile door han- 


dle which does not show 
brassy if the plating wears 
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TYPICAL die-pressed brass parts as they are delivered 


by the manufacturer after shearing off the flash. 


Surfaces 


are quite smooth and dimensions are held to close limits 


from $75 to $400. Although the cus- 
tomer naturally is required to pay for 
the dies, this cost is sometimes re- 
lated as forgings are produced, and 
dies are maintained and replaced 
without extra charge, once the part is 
in production. Dies required include 
not only those used in forging or hot- 
pressing, but also those employed in 
shearing off the flash or fin which 
occurs at the parting of the die. This 
shearing operation is done by the 
manufacturer of the forging on a 
punch press and sometimes includes 
a broaching or punching operation. 


A accompanying illustrations of 
die-pressed parts indicate, it is 
quite feasible to make parts that are 
recessed or have a single hole. The 
depth of the latter usually may not 
exceed its diameter if its sides are 
approximately parallel, but tapered 
holes of a depth greater than their 
largest diameter often are possible. 





In general, it is best to design parts 
for die-pressing in such a way that 
undercut portions are avoided, but 
the use of split dies makes undercuts 
possible in some cases. 

Makers of die-pressed parts prefer 
to work from a forging drawing, such 
as is furnished to makers of steel 
drop-forgings, but generally are called 
upon to make these drawings from a 
blueprint of the part. Such drawings 
then are submitted to the customer 
who will check them carefully to 
see that the finished part will come 
within required dimensions and allow 
enough metal for machining where 
required. The usual allowance for 
machining is gy in. on a side for small 
forgings, and y to gẹ in. for large 
ones. Dimensions of the forgings 
usually can be held within 0.005 
to +0.010 in., depending upon the 
size of piece and thickness of section. 

A large number of different copper- 
base alloys are used in making 
die-pressed parts, but the most-used 
alloy is a brass containing 58 to 62 
per cent of copper, 1.5 to 2.5 per cent 
of lead and the balance zinc. This 
alloy has a tensile strength of 45,000 
to 50,000 Ib. per sq.in. (as compared 
to 27,000 to 33,000 for equivalent 
sand castings), a yield point of 18,- 
000 Ib. per sq.in., and an elongation 
of 25 per cent. A metal of this com- 


showing, at 
coarse grain 


PHOTOMICROGRAPHS 

the left, the relatively 

structure of a brass sand-casting as 

compared to the finer grain structure 

of the brass die-pressed part, at the 
right 
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position machines freely, causes least 
wear on dies, and is excellent for the 
average run of die-pressed parts. If 
the part has a thin flange that is to 
be spun over after machining, a brass 
of lower lead content is recommended. 

Tobin bronze, containing 59 to 63 
per cent copper 0.5 to 1.5 per cent tin 
and the remainder zinc, also makes 
excellent forgings. This material has 
56,000 Ib. per sq.in. tensile strength, 
22,400 lb. per sq.in. yield point and 
25 per cent elongation. 


ANGANESE bronze, composed 

of copper 59 per cent, zinc 39 
per cent, tin 0.7 per cent, iron 0.8 per 
cent, and manganese 0.5 per cent is 
used in some die-pressed parts. It has 
55,000 to 60,000 Ib. per sq.in. tensile 
strength and a 40 to 45 per cent elon- 
gation. So called nickel silver, con- 
taining 50.5 to 54.5 per cent cop- 
per, 7 to 9 per cent of nickel, 0.75 per 
cent of lead and the balance zinc, is 
used for forgings which must have a 
silvery color. 

An alloy termed Avialite, an alumi- 
num bronze containing 89 to 91 per 
cent of copper, 9 to 10 per cent of 
aluminum and the remainder small 
percentages of several ingredients 
sometimes classed as impurities, is 
used quite extensively in die-pressed 
form for aircraft engine parts. 
Partly because it has about the same 
coefficient of heat expansion as 
Duralumin and partly because of good 
heat- and wear-resisting proporties it 
is employed for valve seats in alumi- 
num cylinder heads. It has a Brinell 
hardness of 154 to 200. 

Everdur, a copper alloy containing 
3 per cent silicon and 1 per cent man- 
ganese and having a tensile strength 
of 90,000 Ib. per sq.in. is also used for 
die-pressed parts. It is especially re- 
sistant to corrosion and season-crack- 
ing and can be welded readily to steel 
or to non-ferrous metals. 

In view of the variety of metals 
available and the various advantages 
of forged or die-pressed parts over 
sand-castings, it seems likely that such 
parts will find increasing use in ma- 
chines and other metal products. It 
does not require a very large pro- 
duction to “absorb” the initial cost 
of dies, and in some cases the rela- 
tively close limits that can be held, 
and the consequent savings on ma- 
chining, result in economies that make 
forgings a logical choice even when 
production quantities are quite small. 
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SECURING SIMPLICITY 


in an Engineerin 


An Interview With 


DAVID E. GRAY 


Chief Engineer, Corning Glass Works 


HE mechanical development department of the 
Corning Glass Works is characterized by the 
great variety of work that it undertakes, there 
being several hundred standard kinds of glass that 
go into industrial glassware, and an ever increasing range 
of mechanical, electrical, and general industrial parts and 
units that are being made of glass. An important fea- 
ture that concerns the engineering is that the high-quality 
glass which is required for these molded parts is not a 
cheap material, and in order to make it adaptable for 
the general run of parts the production must be arranged 
to be done largely on as automatic equipment as possible. 
The outstanding factor in the mechanical development 
department is the extreme simplicity of its organization 
and routine. 
A new glass is almost invariably a product of careful 
research on the part of the plant laboratory, usually to 
meet a definite need. But a new use for a glass may 


Organization 


arise in a variety of ways. It may be originated by the 
customer’s engineers; it may be the result of investiga- 
tion on the part of the sales force; it may develop in 
the factory as an outgrowth of some other use; or it 
may arise from the laboratory or engineering staffs. In 
any case it is the function of the department to plan 
machinery that will make the new use a commercial pos- 
sibility. To handle this mechanical engineering so that 
it will not be a burden to the productive functions has 
been an outstanding requirement. 

The engineering work is divided between two 
departments: The plant engineering department which is 
responsible for all general plant engineering problems, 
such as building construction and maintenance, and 
standard equipment installation and maintenance, oper- 
ating in close contact with the production departments 
under the supervision of the plant engineer, and the me- 
chanical development department which is engaged in 
the development of new methods and the design and 
development of special equipment and machinery for the 
economic production of products made of glass. ‘The 
latter department, with which this article is concerned, 
is under the direct supervision of the chief engineer who 
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also acts in a consulting capacity on general plant matters. 

Under the chief engineer is an assistant who acts as 
the department executive. The designing work is divided 
up under “project men” who are specialists in the various 
divisions of the plant activities. These project men are 
directly responsible for the particular development work 
which they have in hand, and they are aided by design 
assistants and layout men. 

The first duty of a “project man” is to have made a 
rough free-hand sketch illustrating the principles in- 
volved in the new machine to be designed. In making 
this up he has, if required, the consultative aid of any 
of the laboratory staff, foremen or shop men interested 
in the particular work. The sketch is then discussed with 
the engineering heads, and if approved in principle a 
preliminary board layout is drawn. The assistant de- 
signers make up these design drawings under the direc- 
tion of the project engineer and with the required 
executive consultations throughout. 


HEN a design is completed so that it is right theo- 
retically, insofar as can be determined by careful 
study, it is turned over to the layout men and detailers. 
Experience has proved that time spent on alterations in 
the drafting room saves time and money on the job as 
a whole. Particular effort is made to avoid any changes 
in the shop by exerting great care on the design work. 
Although the design of the machine is special, it must 
be considered that complete detail drawings will be re- 
quired later for shop maintenance work as well as for 
building the first machine, and also as many parts and 
units may be employed on other machines, complete 
drawing records are maintained. The detailers, there- 
fore, are required to make separate drawings 
of each part, and to make up a parts list for 
each machine as he goes along with the work. 
Four standard sizes of drawings are used: 


A thin bond paper is used with borders and 
data spaces printed on it. The preliminary 
layouts are usually on vellum paper. The 
parts list is made up in pencil on a printed 
transparent paper form, from which blue- 
prints are made for shop use without any 
need for copying or typing. As many sheets 
as necessary are made out to cover all parts 
and the complete set bound together and filed 
alphabetically. The drawing paper form, the 
parts list, and a job card are the only three 
forms required regularly in the drafting 
room. The last is a plain card, carrying 
the job name and number, and on which the 
detail numbers are recorded as the details 
are made, as a guide for numbering subsequent de- 
tails and as a final check up on total number of draw- 
ings when the job is completed. Previously, a very 
extensive drafting-room record system was employed, 
and one unnecessary or little used form after another 
was eliminated until three now constitute the system 
which has been found adequate after extensive use. No 
ink is used on drawings. 

The designs are made on a job order number, and the 
drawings bear the job number as a file reference. They 
are filed by drawing number and size under the respec- 
tive job number. The 25th detail drawing on size 3 
sheet on job number 3112 will thus be found filed under 
the number 3112-253, the digits of the last number indi- 
cating the drawing size and number. Pattern numbers 
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are simply continuous numbers preceded by a letter to 
designate the type of work, as for example M-2174, the 
M indicating molds. The same pattern is apt to be em- 
ployed for so many different parts and different jobs that 
any further attempt at classification was considered im- 
practical, and even descriptive pattern record cards were 
found to be unnecessary, a simple list of pattern numbers 
used on a given job being substituted. 

Only one clerk is required for the department. This 
clerk is a stenographer, and she goes to each draftsman 
once a day and takes his dictation of the jobs handled 
by him or any special work done during the day. These 
records are divided by jobs and filed with the job num- 
bers, and not according to the individual men. They 
serve as a diary of the daily activities of each man, and 
are of considerable value in patent matters. The aim 
throughout is to cut down paper work and to eliminate 
the need of record keeping by the men. The clerk from 
her notes can make all time charges on the cost sheets. 




















ABOVE. The checker makes out a bill of material 
and parts on this form printed on tracing paper. 
Copies are then made by blueprinting, with no typing 
or clerical work required. BELOW. Standard printed 
forms are used for tracings of all drawings. 


There is no close check kept on the personal time of the 
designers and draftsmen, with no “docking” for hours 
out nor overtime for work above the normal 8-hour day. 
The engineers are judged on results and not closely on 
hours. 

In building a special machine or piece of equipment 
the project engineer retains responsibility until it is com- 
pleted and operating satisfactorily. He is relieved, how- 
ever, of the necessity of spending much time in the 
erecting shop by a “liaison man” who is the tie-up be- 
tween the engineering department and the shop. He 
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takes care of all ordinary troubles, sees that records of 
shop changes are called to the attention of the engineer, 
and calls in the project engineer when serious problems 
arise in the construction. 

Inventions made by any emplovee are recorded on a 
blank furnished by the patent department. This blank 
affords space for recording the date of conception, to 
whom first described, the date of the first sketch, and 
similar information, as well as space for a rough illus- 
tration and brief description. These records are kept in 
the patent department and periodically circulated among 
the technical staffs and the inventors to determine 
whether an invention is of actual value or should be 
placed in a “dropped” file. If the invention is not 
dropped, the patent department makes periodic inquiry 
as to the progress of development. 

Before an application for letters patent is prepared, 
a copy of the invention record is circu'ated among the 
heads of the technical staffs to get their opinion as to 
the advisability of proceeding with the preparation of 
the application. By this means the patent department 
is kept advised as to the progress of the development 
of an invention, and its merits or shortcomings are 
promptly brought to light by the best talent in the organ- 
ization. An indication of the interest taken by all em- 
ployees in the development of designs is the fact that 
invention records are submitted by all classes of em- 
ployees from workmen in the blowing room to executive 
heads. Of course, only a small percentage attains the 
stage of a patent application. 


flexibility have 
internal grinder 


Compactness and been achieved in the 
design of this drive. The machine 
(Hutto) will handle bores to 60 in. and cylinder lengths 
to 108 in, The 25-hp. motor drives by chain the two 
pumps mounted in tandem. The left-hand pump drives 
a hydraulic motor furnishing revolving the 
spindle, while the right-hand actuates the feed 
through valve, 


power for 
pump 
the four-way 
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Blast Hardened 


sy PavuL B. SWINTON 


66 OME along to the display room and let me show 
you some of our new metal furniture, then I'l tell 
vou a story.” i 

As he spoke I noticed the note of enthusiasm in his 
voice. Evidently, my old friend Boyer, designing engi- 
neer of the Wallerton Metal Furniture Company, had a 
few new wrinkles to show me. Naturally, I was in- 
terested. 

“Now look at this cabinet, isn’t it a beaut? Look at 
those doors with the pressed panels !’’"—Boyer was bub- 
bling over. 

“Simple design—looks good—and is evidently easy to 
manufacture,” I innocently remarked. 

“Well, that is just where my story comes in,” said 
Boyer. “Like everything else, it is evidently easy to do, 
but not until it has been done. 

‘Now consider this simple looking pressed-aluminum 
panel. Apparently nothing difficult about it. But you 
probably noticed when you rapped it that it is very hard. 
Well that was the problem. 

“When we came to design this cabinet we decided that 
we wanted hard aluminum panels so that they would not 
be dented readily. But then we knew we couldn't press 
hard aluminum into the shapes we wanted it. So we 
schemed around and considered various ways and means. 
The problem was to develop a design of a pressed alu- 
minum door having hard panel sheets that couldn’t be 
pressed. 

“I had our engineers work up various designs using 
a hard aluminum sheet and welding, riveting or clamping 
on edge moldings to give the appearance of a one-piece 
pressed panel. Some of the designs looked fairly good 
hut none were really satisfactory. They were all either 
expensive or clumsy,—too  ginger-bready _ looking. 
Frankly, | was about ready to give up the idea of hard 
aluminum paneled doors. 

“One day I was going through the press shop and the 
superintendent stopped me. I had talked to him several 
time about our ideas on these doors, and he had followed 
through most of the experimental work. 

“ ‘Bill,’ he said to me, ‘We are a couple of chumps and 
it took one of my pressmen and the boss painter to show 
us up. You just go ahead and design those doors and put 
in all the fancy drawing and pressing operations you 
please, and specify for your sheets the same soft alumi- 
num we have always been using. And whatever you 
want hardened just specify it to be “blast hardened,” and 
we'll do the rest.’ 

“What had happened was that the pressman and painter 
were talking about the problem and the painter men- 
tioned the fact that he had noticed when he sandblasted a 
sheet of aluminum it hardened very considerably. The 
pressman knew of course from his own experiences that 
aluminum work-hardened, and he immediately tumbled 
to the idea. All we do now when we want a hard panel is 
sandblast the sheet after it has been pressed. Usually we 
do it after assembly. And the sandblasted surface takes 
the paint better. Simple, isn't it? Yes, after you 
know it.” 

“That’s true Bill,” I agreed. “It is just another case of 
a shopman showing the engineer how the design may be 
accomplished. I must confess ‘blast hardened’ is a new 
one on me too.” 
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Junkers Develops 


An Aircraft Diesel 


By K. O. WITTMANN 


Engineer, Charlottenburg, Germany 


UNKERS’ latest development in 

Diesel-type aircraft engines has 
six vertical cylinders of 120-mm. 
bore. It operates on a two-stroke 
cycle and is reported to develop a 
maximum of 700 hp. at 1,700 r.p.m. 
and to weigh 2.8 lb. per hp. The 
usual Junkers’ plan of using two op- 
posed pistons in each cylinder is fol- 
lowed. The lower pistons control the 
inlet ports and the upper ones the 
exhaust ports, hence no separate 
valves are required to perform these 
functions. Two crankshafts, one at 
the top and the other at the bottom 
of the engine are used. They run on 
seven roller bearings each, and are 
interconnected by a spur gear train at 
the front of the engine. The lower 
shaft is timed slightly in ad- 
vance of the upper shaft. The 
propeller shaft forms the axis 
for one of the intermediate 
gears and turns at two-thirds 
crankshaft speed. 

Scavenging of cylinders is 
effected by air at about 2.5 1b. 
per sq.in. pressure from a 
single - stage turbo - blower, 
having a Duralumin rotor 
driven off the rear end of the 
lower crankshaft by a very 
flexible coupling. Intake ports 
are quite large and are so dis- 
posed that the air entering 
the cylinder is caused to ro- 
tate in a vortex and continues 
to rotate during the compres- 
sion and combustion periods, 
thus ensuring a thorough 
mixing of the air with the 
injected fuel and materially 
improving combustion. 


LL cylinders have in- 
serted liners and are 

cast from Silumin in a single 
block with the inner crank- 
case halves. This casting is of 
sufficient strength to take the 
forces imposed without using 
through-bolts to connect up- 


craft use. 


per an 


bustion 
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SCHEMATIC DIAGRAMS of the two-stroke Junkers Diesel aircraft 
engine showing, at a, the two crankshafts connected by spur gears, 
one of which carries the propeller, and the two opposed pistons 
with the ports they control. 
position of the pistons and the flow of gas and fuel during the 
scavenging, compression, and combustion periods of the cycle 


| lower crankshaft bearings. 
[wo fuel pumps per cylinder are 
fitted, one at each side of each com- 


chamber. 


Each pump has 





SIX-CYLINDER JUNKERS engine designed fer air- 


It is reported to develop 700 hp. maximum, 
at 1,700 r.p.m., and to weigh 1,848 pounds. 
blower used for scavenging and filling the cylinders 


with air is shown in the left foreground 


At b, c, 


The turbo- 


and d are shown the relative 


two short nozzles from which the 
fuel issues in a thin fan-like spray 
included within a 12-deg. angle. Fuel 
pumps are valveless and are operated 
by rocker arms from two 
camshafts. Adjustment of 
the pump is effected by turn- 
ing the pistons in the cyl- 
inders. The turbo-blower is 
capable of maintaining the 
regular engine output to an 
altitude of 11,500 feet. Com- 
pressed air is used for start- 
ing and no pre-heating is 
required. 

Total piston displacement 
of the engine is 1,737 cu.in. 
(bore 120 m.m., stroke 2x220 
m.m.). The compression 
pressure is 560 Ib. and the 
mean effective pressure about 
6 to 7 atmospheres. Fuel 
consumption is said to vary 
from 0.374 to 0.396 Ib. per 
hp. hr. During some 50 
hours of flying, including one 
continuous eight-hour flight, 
the engine proved easy to 
control and ran quietly. 

Operating on a full Diesel 
cycle, no spark plugs are 
used, ignition resulting from 
the heat of compression. 
This alone is a valuable fea- 
ture as it greatly diminishes 
the fire hazard in case of the 

plane crashing. 











+ PRODUCT ENGINEERING 


The SKYSCRAPER Desk 


ESK engineering is the 
title given by the execu- 
tives of The Shaw- 
Walker Company to the process of 
development by which the “Sky- 
scraper” desk was evolved. To us 
was given the task of designing a 
desk that would be a modern business 
tool—almost a machine. It was de- 
signed around two ideas—a new con- 
ception of a radically different work- 
ing top, and an idea of studying the 
needs of the office worker and incor- 
porating the answers to those needs 
in the design. On this latter point it 
can be said that the study of the sales 
field meant something more than a 
study of criticisms of existing equip- 
ment. It included research into the 
needs of the user and an anticipation 
of those needs. 

For many years the maker of steel 
furniture searched for a satisfactory 
method of joining the metals together. 
Glue, when properly used on mortised 
and tenoned joints in seasoned lum- 
ber, made the joints as strong as the 
material, giving substantially a solid 
wood product. But the early cabinet 
maker in steel was obliged to join his 
material together by means of rivets 
and bolts, supplemented by lapped, 
seamed, and folded joints, which 
made his work inferior in structure 
and stability to wooden furniture. In 


fact, the only real 
advantage of the 
metal furniture 
of the early days 
was that it was 
not combustible. 

The first step, 
of course, was 
the introduction 
of welded joints. 
But even with 
this art, which 
gave the desk 
manufacturer a 
means of joining 
his materials into 
a solid bond. 
progress in metal 
furniture was 
slow. Actually, our company entered 
the industry after the advent of the 
new welding methods, so that the 
structure of the design, the character 
of the shop equipment, and the nature 
of the materials were all modern. But 
metal desks were not “getting across”’ 
as manufacturers considered they 
should, chiefly, to our minds, because 
the general design was an imitation 
of the quantity-production type of 
wooden desks. 

With this in mind, Shaw-Walker 
engineers set out to get, first, the 
user’s point of view under actual serv- 
ice conditions, and, then, to develop a 


The 


A Product 
Developed 


by Analytic 
Market Study 


By D. E. HUNTER 


Chief Engineer, 
Shaw-Walker Company 


desk that would not be sold as an 
imitation of the time-honored wooden 
desk, but as something taking advan- 
tage of all the structural possibilities 
of high-grade furniture steel. 

Four years of research and trial 
preceded the approval of the design 
of the Skyscraper desk as it was fin- 
ally launched on the market. When 
the design was fully developed a new 
factory was built and equipped to 
turn out on a quantity basis the desk 
conceived by the designers. 

The preliminary field investigation 
brought out the following objections 
to existing steel desks : 
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1. Design not in harmony with the 
material nor the service for which the 
desks were intended. To the observ- 
ers who brought up this objection, the 
existing metal desks were simply com- 
monplace designs in wood copied in 
steel. 

2. The presence of structural faults 
that impaired efficiency in operation. 
Also less stability than a well-made 
wooden desk. 

3. Cold, clammy feel, repellant to 
the touch, especially at the edges of 
the top where the hands often came 
into contact. 

4. Sharp metallic corners that 
pumped the knees and hurt the hands. 

5. Oil and dirt on the slides and 
drawer tracks that came off and soiled 
hands and clothing. 

6. Open seams, particularly be- 
tween the top and the metal binding 
which held it in place, that collected 
dirt. 

The most serious criticism of metal 
desks brought out in the investigation 
was directed at the metallic touch of 
the top. After much research work, 
this objection was removed by doing 
away with the metal binding. 


NSTEAD of binding the top— 

which in furniture is often referred 
to as the “crown”—to the desk with 
the customary metal strip, a heavy, 
one-piece molded overlay on a steel 
core was carried completely under the 
top and finished at the corners with 
bronze caps inlaid flush with the over- 
lay and securely anchored to the steel 
core. An accompanying drawing 
shows in detail how this was accom- 
plished. A top covering material of 
goods similar to what is known as 
desk-top linoleum was developed. The 
material, however, is made to our 
specifications with special properties 
of fine texture, tenacity, and dura- 
bility. 

The hazards to which desk tops 
are submitted in hard office usage 
were also considered. The top finally 
adopted is substantially stainless, so 
that ink spots may be washed off with 
soap and water without damage to the 
finish. In appearance, which also had 
to be given major consideration, the 
top has the artistic qualities of a mas- 
sive tablet, in appropriate color effects 
and texture, with a simple bronze in- 
lay at each corner to fill out its con- 
tour and at the same time provide a 
touch of conservative decoration, ap- 
pealing to the eye. 

The first experimental samples of 
this top were made almost five years 
before the perfected Skyscraper desk 
was introduced to the public. During 
those years, they were in test under 


STEEL reinforcement bars, 
fastened with machine bolts, 
hold the pedestals rigidly to- 
gether. One of the clamps 
that hold the top is shown 


A BRONZE inlay, made up in a mix- 

ture to give an attractive color, adds 

to the appearance and makes a solid 
corner 


LUBRICATED slides are en- 
tirely closed against contact 
with the worker’s clothing 
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actual service conditions, with the re- 
sult that today we are able to classify 
our top as the “crown” of our desk in 
every sense of the term. 

In the study of the structural faults 
of the existing metal desks it seemed 
to us that the makers were aiming at 
low-cost desks to meet the low-priced 
wooden desks in competition. The 
order given to the engineering or- 
ganization was, therefore, to disregard 
the precedents of existing steel-desk 
practice and design a desk with fine 
regard for good appearance, stability, 
and efficiency. 

This is where the type of construc- 
tion typified by our “Built like a Sky- 
scraper” slogan entered. The Sky- 
scraper desk was developed with steel 
pedestals having concealed reinforce- 
ments strongly welded into the main 
structure. To attain the greatest pos- 
sible rigidity in the pedestal, the legs 
were solidly welded into other framed 
and paneled portions of the work, in- 
stead of being attached by screws or 
telescopic joints. This eliminated the 
trouble arising from slip of formed 
telescopic joints. 

Heavy steel tie-rails were provided 
to hold the pedestals—each in itself 
an integral unit of high stability—in 
their proper relative positions. The 
desk at this point of assembly is rigid ; 
it does not depend on the top for its 
rigidity. Of course, when the top is 
applied an additional degree of rigid- 
ity is obtained. 

Instead of the usual light screws of 
the screw-driver type, these tie-rails 
are fastened to the pedestals with hex- 
head, machine cut bolts provided with 
lock washers and set with a wrench 
instead of with a screw driver. Typ- 
ical reinforced construction around 
the pedestals is shown in the accom- 
panying drawing. The top is finally 
fastened to these tie-rails by means 
of eight bolted clamps, as shown, 
giving a very rigid construction. 


| be considering the structural de- 
sign of the desk, we recognized 
that the efficiency of spot-welded con- 
struction depends not only on the 
quality of the steel to be welded, but 
also on the spacing of the welds in 
respect to the gage of the material 
and other physical properties of the 
work. So we contemplated an av- 
erage spacing of spot welds of two 
inches, with a maximum spacing ot 
about three inches—much more fre- 
quent welds thag was common prac- 
tice in the industry. We also decided 
to initiate the practice of reinforcing 
gas-welded joints at important struc- 
tural points by a gusset or back plate 

With all of these “Skyscraper” 
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structural principles covered, there 
should be no perceptible torsional 
weave to the desk caused by lifting at 
one corner or by shoving from any 
position. Tests of models built dem- 
onstrated that this was the case, and 
the desired rigidity was assured. 

Having attained the desired rigidity 
of structure and freedom from in 
jurious weave, we next attacked the 
problem of drawers that would b: 
easily workable and quiet, the lack of 
both of which qualities had been criti 
cized in previous designs. 


RAWER tracks for box drawers 

were made of the sliding type, 
and the heavier filing drawers were 
fitted with rollers running on hard- 
ened steel bushings. The rollers 
themselves were made of a special 
composition rubber, chosen for its 
quiet operation 
shi ck, 

lhe tracks, as shown in the illus- 
tration, that no 
lubricated surface would be exposed 
to soil the clothing with grease. The 
noise of the metal contact in opening 
the drawers to their full extent or in 
closing them was eliminated by in- 
stalling bumpers of a rubber compo- 
sition made to our specifications. 

The factor of appearance was car- 
ried into the details of design. A 
noted authority on architecture and 
sculpture, referring to ancient Greek 
art, has said that “Among its salient 
qualities are originality, vigor, truth, 
wise moderation, and _self-restraint, 
together with the ever-present love of 
beauty and hatred of excess, the deli- 
cacy of perception and cult of pure 
intelligence, from which, however, a 
keen appreciation of the practical is 
never absent.” 

We felt that a better expression of 
the principles of applying art to in- 
dustry could hardly be conceived and 
so, holding to this ideal, we selected 
panel effects, moldings, and forms of 
beautiful simplicity from the classical 
periods and adapted them to our own 
“Skyscraper” construction. 

The caps in the corners of the top 
were specified to be in solid bronze. 
Pedestal feet were also of solid bronze 
and were shod in a smooth shoe, de- 
signed to avoid damage to the floor 
and to prevent rust stains. 

The drawer handles were of molded 
Bakelite, which also serves to do away 
with the metallic touch in operation. 
It will be noted in,the illustrations 
that all sharp edges and sharp corners 
were done away with throughout the 
design of the desk. 

An intimate study of the human 
element entered in the incorporation 
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of the desk-worker’s space require- 
ments into the desk design. The per- 
sonal tastes and needs of executives 
who use desks vary to such an extent 
that it is obviously impossible to sat- 
isfy all points in any one design. It 
was found that the average office desk 
with no particular designated space 
was a catchall for anything from 
gloves to galoshes, antiquated papers, 
and unbusiness-like débris. The aver- 
age desk top presents a sky-line of 
blotting pads, “in” and “out” trays, 
telephones, and boxes of such things 
as pins and paper clips. To avoid this 
waste of space and untidiness, we set 


+ PRODUCT ENGINEERING 


out to provide organized space in the 
drawers for needed materials and in- 
formation. It was felt that space could 
be “built in” the desk for the require- 
ments of the average user, and yet 
have it flexible enough to adapt itself 
to special needs. 

One drawer was planned to take 
removable sliding letter trays which 
could be used for incoming and out- 
going mail. The space beneath was 
divided to accommodate papers refer- 
ring to pending business, letters to 
dictate, or similar material. In an- 
other drawer, we provided for a 
quick-reference card file. It includes 
a visible record unit which can be in- 
dexed to suit the individual. A re- 
movable waste-basket was provided 
for the bottom left-hand drawer. 

Still another drawer was planned 
to accommodate a flat-type interde- 
partmental telephone, all wires con- 
cealed in the desk. The deep drawer 
may be equipped with a personal 
work file, folders for the worker’s 
special interests and responsibilities. 
The drawer was fitted with “wobble 
blocks” which keep the folders from 
slumping out of shape. 

Spaces for pins, clips, pencils, and 
all the necessary small items of busi- 
ness facilitation were provided in a 
sliding tray in the center drawer. But 
in designing this drawer, the conven- 
ience of the worker was still further 
considered. The space below the slid- 
ing tray was provided with adjustable 
partitions so that varying sizes of 
catalogs, instruction sheets, and other 
reference material may be kept at the 
finger tips of the worker. Bearing in 
mind the widely differing require- 
ments of desk workers, these organ- 
ized features were designed for a 
maximum of flexibility. 

In selecting finishes for this new 
desk, it was determined to standardize 
on lacquers in three outstandingly 
popular colors, and to furnish others 
only on special request. This would 
be more economical both in produc- 
tion and in sales, and would cover 
everything but very exceptional re- 
quirements. The finishes selected 
were: walnut, mahogany, and olive 
green. The working top of the wal- 
nut and mahogany models is a rich 
green, while that of the olive green 
desk is a warm brown. These colors 
were selected to gain a pleasing con- 
trast between desk and top and to lend 
richness to the general office scene. 
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An English Machine Uses 
CHAIN DRIVES 


s | ‘HE high efficiency of chain drives, the 

fact that they do not allow of any slip- 
page, their silent operation, and the flexibil- 
ity they permit in the arrangement of shaft 
centers are factors which recommend their 
use in machine tools. They can well be 
applied for both main and auxiliary drives 
on many types of machines. 


WE 


Photographs by courtesy of A. A. Jones & Shipman, Ltd. 





THREE-SPINDLE drilling machine, show- 
ing arrangement of main and secondary drives 
with protecting casings removed. Roller chains 
are used for the counterweight suspensions 






THE LUBRICANT pump is driven di- 
rectly off the motor. The spindle drive is 
obtained through a “floating drive,” and a 
long worm engaging the worm gears on the 
spindles 


THE FLOATING drive has the arms 
supporting the idler wheel shaft, pivotally 
mounted at each of their ends: A constant 
center distance is maintained for each pair 
of chain wheels. The chain tension remains 
the same for any position of the head 


WELDED 
CONSTRUCTION 


By MILES CATLIN SMITH 


Mechanical Engineer, Stoody Company 


WO MACHINES, designed for fabrication by 


welding, have recently been completed by the 


Stoody Company for use in the petroleum explora- 
tion drilling industry. One of these is similar in general 
character to conventional machine tools used for grind- 
ing purposes, and both have features of construction 
applicable to other forms of machinery. They are 
significant primarily as examples of what can be accom- 
plished in machine construction by combining standard 
sheets and shapes and relatively simple castings into 
assemblies that take advantage of modern welding prac- 
tice to avoid the delays and expense of foundry work, 
of costly patterns and core boxes, and of certain ma- 
chining operations. 

The simpler of the two machines is a universal bit 
holder used for holding oil-field drilling bits while they 
are welded and ground. Its hollow spindle is mounted 
in two ball bearings. The spindle is a steel casting, as is 
also the spindle housing. At the top rear end of the 
housing is a chain-lug of generous proportions, which, 
in order to simplify casting and pattern work, is cast 
separately and then arc-welded in 
place. Before welding, the surface 
to which the lug is to be welded is 
chipped clean and the under surface 
of the lug is ground clean so that, 
when the two parts are in place, the 
contact is between two surfaces of 
clean steel, hard, and free from oxide 
or impurities. ‘Welds between such 
surfaces are dependable and the 
process is not expensive. 

Welding is utilized also in fabricat- 
ing the stand, which forms the sup- 
port for the head and has a three- 
point contact with the floor. This 
stand comprises three separate steel 
castings, joined at right angles by 
welding, and three pads serving as 
feet. If formed in one piece the 
stand would be both difficult and 
expensive to make. When welded 
nothing is sacrificed in strength and 
much is saved in total cost. The 
chief precaution is to have the sur- 
faces to be welded clean and free 
from impurities to insure a perfect 
weld. 

The larger machine, the design of 


HEAD CASTING of 
the bit holder with 
chain-lug welded to 
it. Welds joining 
pedestal to base are 
also shown 
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CARRIAGE and toolholder assem- 
blies are made mostly from plate 
and tubing welded together. The 
bearings on the ways are babbitted 


BIT HOLDER in side elevation, 
partly sectioned to show hollow 
spindle and ball bearings 


SSK 
oy 8 a 
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Effects Economies 


y 


which was conceived and perfected by Shelley M. Stoody, 
occupies a floor space of approximately 35x8 ft. and 
weighs, when complete, about 2,500 Ib. There are very 
few castings and the complete base is an all-welded 
structure composed of channels and plates, as shown 
in accompanying illustrations. Gusset plates in alternate 
corners assure rigidity. The base itself incorporates a 
water pan, and along the two sides run two splash 
troughs, formed from strap steel, welded to the side of 
the base. This base saves many dollars of pattern, 
foundry, and machining expense. It also gives a 
stronger and, at the same time, a lighter assembly. 

By using steel tubing, machined at both ends to take 
the bronze spindle bearings, the spindle housing can be 
welded to the supporting plates of the base. Ways are 
of ground steel shafting, 
held in place by poured- 
in babbitt and retaining 
setscrews. These ways 
are lined up and securely 
held in place in a simple 







BIT HOLDER as- 
sembly showing 
how the three main 
stand 
welded into one in- 


castings are 


expensive assembly 


while the babbitt is poured. 


jig 
Babbitt is utilized also for the bear- 
ing surfaces of the carriage traveling 
on the ways. side channel and 
Both the carriage and the tool end plate to assure 
holder assembly are all-welded fab- stiffness 


GRINDER base de- 
tail, showing gusset 
plate welded to the 


rications of steel plate and steel 

tubing. Machine work has been 

averted wherever possible. Nothing in strength 
or stamina was sacrificed, and the entire 
assembly was designed for speed and economy 
in fabrication. The degree of accuracy re- 
quired in work done with this machine is not 
very great, but it is easy to maintain limits of 


= sec 
gz in. or less. 
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steel plate and standard shapes. The ground shafting 

forming the ways is held in a jig while babbitt is 

poured into the short supporting bushings welded to 
the frame 


oil-tool grinder built up mostly from 


Although to some designers, not fully familiarized 
with the possibilities of welding, these constructions may 
appear unconventional and not suitable for general man- 
ufacturing, it must be remembered that in a suitably 
equipped plant welded construction offers opportunities 
for economical production not attainable otherwise. 
Therefore, whenever the welding facilities are available, 
full advantage of them should be taken by the designer. 

In the fabrication of both of these machines electric 
arc-welding was utilized almost entirely, but the same 
operations could have been performed with the oxy- 
acetylene torch. Both machines are put through the 
shop on a production basis. 

Heretofore, welding has been thought of mostly as 
a method of joining structural shapes, steel plate or steel 
sheet, but it is equally adaptable to steel castings or even 
to iron castings. Aluminum, bronze, or brass castings, 
and many other metals also can be welded into an 
assembly if desired. A little thought and study of the 
possibilities of welding should result in solving many 
designing problems to say nothing of consequent econ- 
omies in production. The 
saving in manufacturing ex- 
pense is not the only factor to 
be considered. An intelligently 
designed welded structure is 
not only much lighter in weight 
but is also greater in strength 
and rigidity. This is more 
especially true when castings 
are welded to structural shapes. 
Thin plates then replace the 
thick cast webs and ribs. 










Books for Engineers 


Die-Castinc Practice. By Marc Stern, Manager, Die- 
Cast Division, A. C. Spark Plug Company, 266 
pages, 54x8 in. Cloth board covers. Published by 
the McGraw-Hill Book Company, Inc., 370 Sev- 
enth Ave., New York, N. Y. Price $2.50. 


DIE CASTINGS are now found in almost every line 
of product, and their application is daily becoming more 
general. This book is devoted to a presentation of the 
art of die casting, the express purpose of the author 
being to present a comprehensive treatise on the art. 
The subject matter of the book includes types of the 
castings, defects and their causes, accuracy of product, 
design of die castings and their dies, and die construc- 
tion. One chapter is devoted entirely to the various 
alloys used for die casings, with a discussion of their 
physical and chemical properties. Another chapter is on 
the finishing of die castings, and includes polishing, 
cleaning and plating processes. Die casting production 
and die casting machines are described in other chapters. 


. 


ENGINEERING KINEMATICS. Seconp Epition. By 
William G. Smith, professor of engineering draw- 
ing, Northwestern University. 343 pages, 0x9 1n. 
Cloth board covers. Indexed. 420 illustrations and 
figures. Published by the McGraw-Hill Book Com- 
pany, Inc., 370 Seventh Ave., New York, N. Y. 
Price $3.50. 

THIS TEXTBOOK is notable for its well-ordered ar- 
rangement of material and the profuseness of line illus- 
trations that bring out clearly the points involved. Kine- 
matics as an abstract study is apt to be dry, but by giving 
practical commercial applications the author has suc- 
ceeded in putting life into the subject. 

There are nine chapters and an appendix to the book. 
One chapter is given to definitions, after which such sub- 
jects as direct-contact pairs, gears, cams, and link work 
are taken up progressively. Each chapter includes a set 
of problems for practice. The appendix gives short 
descriptions of various commercial units, devices, and 
machine attachments that incorporate the mechanical 
motions described. 


+ 


A Dictionary oF Cotor. By A. Maerz, director, Amer- 
ican Color Research Laboratory, and M. Rea Paul, 
consulting colorist, Research Laboratories, National 
Lead Company. 207 pages, 94x13 in. Cloth board 
covers. 56 color charts. Indexed. Published by the 
McGraw-Hill Book Company, Inc., 370 Seventh 
Ave., New York, N. Y. Price $12. 

COLOR is no longer the step-daughter of industry. The 

influence of color on the salability of a product is realized 

today as never before. Laboratories for experimentation 
with color are now common. Color specialists and color 
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service are in wide demand. But color is such a difficult 
thing to pin down. ‘There are so many names and so 
many shades and hues—this book shows more than 6,000 
different colors and variations of colors. 

In order to give the public a complete understanding 
of color, its language, its uses, even some of its history, 
the authors have listed every known color, with its com- 
monest name, and have provided graduated color charts 
showing in fadeless permanent ink the entire range of the 
color scale. To facilitate the identification of any color 
with its true name, a blank chart, placed opposite each 
color chart, contains in corresponding squares the names 
of the colors shown. Color names as listed in the book 
are not new or improvised, but represent the consensus 
of opinion of the best authorities. 


+ 

PRINCIPLES OF ENGINEERING Economy. By Eugene L. 
Grant, A.M., C.E., professor of industrial engineer- 
ing, Montana State College. 387 pages, 54x8% in. 
Indexed, with 12 charts and 32 tables. Cloth board 
covers. Published by the Ronald Press Company, 
New York, N. Y. Price $3.75. 


JUST as definite a body of principles govern the eco- 
nomic aspects of an engineering decision as govern its 
physical aspects. It is from this point of view that the 
volume is written. There has been little published on the 
practical problems met daily by engineers, production 
executives, purchasing agents, and controllers, which in- 
volve a decision on the course in a company’s expendi- 
tures that will result in the greatest ultimate economy. 
Accordingly, while this book is planned primarily as a 
text for engineering students, it should also prove of 
interest to engineers and executives responsible for rec- 
ommendations or engineering decisions. 

So far as possible, the principles of cost comparison 
set forth in the book are illustrated by a discussion of 
particular cases rather than by a discussion of mathe- 
matical formulas. The remark that engineering is the 
art of doing well for one dollar what any one can do for 
two dollars is another way of emphasizing the considera- 
tions and comparisons of cost involved in every engi- 
neering problem, for which this text presents the 
principles. 


= 


SIMPLE AERODYNAMICS AND THE AIRPLANE. By 
Charles N. Monteith, chief engineer, Boeing Air- 
plane Company. 418 pages, 54x84 in. Cloth board 
covers. Published by The Ronald Press Company, 
New York, N. Y. Price $4.50. 


AS ITS NAME implies, this third edition is an elemen- 
tary treatise intended for school use or for the instruction 
of those planning to enter ground and flying schools. In 
its original form the book was planned for and used in 
instruction of cadets at the United States Military Acad- 
emy. The present edition has been revised by Col. C. C. 
Carter of that institution to make it better suited for the 
same purpose, and to include chapters on materials of 
contruction, equipment and navigation. 

Although the presentation is described as “not highly 
technical,” it covers the elementary theory underlying air- 
craft design and operation; hence it is useful as a pre- 
liminary text for students of aeronautical engineering. 
It is not intended for engineers experienced in the design 
of aircraft or of their component parts. More than 200 
illustrations make a helpful addition to the text. 
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ENGINEERING 


FUNDAMENTALS 
Stressed at S.P.E.E. Meeting 


the technical sessions of the thirty-eighth 

annual meeting of the Society for the Promotion 

of Engineering Education held at the Ecole Polytechnique 

and McGill University, in Montreal, Canada, June 26 
to 28. 

Of special interest was the session on machine design, 
presided over by Prof. F. L. Eidmann, of Princeton. 
At this meeting Prof. F. A. Mickle of the University 
of Michigan, presented his paper, ‘Theoretical Consid- 
erations in the Design of Gear Teeth.” The paper was 
printed in full in the July number of Product 
Engineering, and preprints were distributed to those 
present at the meeting. 

The subject “To What Extent Should Problems 
Involving Vibrations, Critical Speeds and Stress Analysis 
of Advanced Type be Considered in Undergraduate 
Courses?” opened by Prof. R. C. H. Heck, of Rutgers 
University, provoked a very lively discussion. No vote 
was taken on the question, but it was evident that the 
general opinion was that the undergraduate student 
should be given at least an introduction to the more 
advanced phases of machine design. This was made 
more evident in the course of the discussion of the second 
subject, a paper by W. V. Dunkin, of Georgia School ot 
Technology, entitled, “The Relative Value-of the Teach- 
ing of Machine Design With and Without the Making 
of Drawings.” The paper was read by Prof. R. S. King, 
and is reproduced here in part. 

“A few years ago the design of machinery was, for 
the most part, of an empirical nature. Types of struc- 
tures and machines were simple. The demands for 
performance and high efficiencies were less exacting than 
at present. New structures and machines were fashioned 
to a great extent after existing types and models. The 
advantages of the division of labor and of the transfer 
of intelligence were but vaguely realized. Emphasis was 
placed on ‘what had been done,’ rather than on adapt- 
ability and originality. The writer well remembers the 
injunction of his professor in machine design which was 
in substance: ‘First get all the catalogs bearing on 
your design, proportion the parts of your machine after 
the parts of the old machines, using such devices and 
arrangements, found in the catalog, as may seem to meet 
or suit your requirements.’ This procedure is not with- 
out merit today in commercial design, but to make use 
of this principle now, to any great extent, in machine 
design classes, would defeat the very object for which 
courses in machine design are given. 

“Today the requirements in engineering education 
seem to point, more and more, toward the mastering of 
principles and fundamentals, rather than specializing too 
highly in technical details. An important part in pre- 
liminary design is discovering paths of characteristic 


Ji “SIGNING engineers will find much of interest 


points, relative displacements, velocities and accelerations. 
For this purpose the drawing board affords a convenient 
approach, and should by all means be used whenever 
possible in commercial design. 

‘A thorough and comprehensive course in theoretical 
mechanics and in the strength of materials should precede 
the work in machine design. It would seem urgent, 
therefore, that the instructor should remind his students 
continually in design work of the basic principles in the 
mechanics and of their application, as progress is made 
in the design work. 

“If, then, the purpose of machine design in a college 
course is to provide opportunity for the practical 
application of the mechanics to designing machinery 
either as a basis for a profession or for mental training 
only, it would seem wise to use all the available time 
for discussion, investigation and problem work in design, 
covering as wide a range in the mechanics as is possible. 
The growing complexity of machinery today and the 
higher efficiencies desired, as compared with machines of 
a few years ago, make it imperative that the designers 
of the present, have not only a working familiarity with 
a good handbook (which if wisely used is a most valu- 
able aid) but also an intelligent appreciation, familiarity 
and working knowledge of a wide variety of subjects. 
Accelerations, stresses in rotating parts, stresses due to 
vibration, elasticity, curved beams, welding and other 
subjects must receive consideration by the designer of. 
today. A generation ago these subjects may or may not 
have been given attention in design. 


ODAY, industry is inclined to separate clearly the 
two functions, design, and drafting. A few years 
ago, technique in drafting was an objective in design. 
Now, the designer makes his sketches, and applying his 
fundamentals, determines important dimensions along 
with other characteristics of his machine or one of the 
parts. These sketches may then be turned over to a 
draftsman who will make a scale drawing from which 
certain more or less minor dimensions may be deter- 
mined. The designer will supervise the development of 
the drawing and may suggest changes in design, form, 
arrangement or method as a result of seeing the machine 
in a true relation to dimensions. Sometimes the designer 
may be his own draftsman, but designing and drafting 
are essentially separate functions.” 

In the discussion which followed the presentation of 
this paper, it was brought out that many, if not most, 
of the engineering schools are paying less attention to 
turning out practiced draftsmen and more attention to 
drilling students in the fundamentals of applied 
mechanics and the solution of design problems. 
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lacquer 
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to Specify in 


FINISHES 
—and Why 


Conis 


often are used to show 


natural metal 


and prevent tarnishing 


i \NY engineers and executives who must assume 
M final responsibility for the finish of their prod 
1 ucts continue to think of finishes in much the 
same way in which they think of dishes of a menu in a 
foreign tongue, trusting that what they get will be pala 
table. A change of attitude is imperative if more con 
sistent success in finishing is to result. On manufactured 
products, a coat of finish should be given as much con 
sideration as is bestowed upon a mechanism built into a 
product 
for the de 
Films of 


In designing a mechanism, it Is essential 
signer to know what it is expected to do. 
finishing materials can not be designed so accurately be 
cause of their infinitely greater complexity, neither do 
they function with such precision, but best results are 
obtained only when finishes are designed to do a partic 
ular job \ detailed knowledge of what is expected of 
the finish is essential to the finish designer. Here is 
where a change in attitude on the part of those who may 
have the “foreign menu” idea of “paint” would further 
the success of the finish for their product. An exact 
knowledge of the requirements of the finish—a detailed 
tabulation of the certain things it is expected to do—is 
an essential to the man who must design the finish. For 
his own protection, the manufacturer who is to use the 
nish should furnish such a specification, for it will 
bring better results, almost invariably, than will a so- 
called trial order. 

What should the engineer include in his list of require- 
ments : 

Color is so fundamentally connected with finishes that 
it is deserving of primary consideration. Sometimes the 
color used has virtue only in the fact that it has long been 
established. It thus identifies the product. But more 
often other factors are of greater importance. Today, 


GREEN Is a 


metal furniture. Some 


can be baked on 


colors 


popular color for 


By F. G. OSWALD 


Lechnologist, John W. Masury é& Son 


stvle, and psychological, or physiological, effects play a 
large part in color selection. Even the white of metal 
hospital furniture is being abandoned in favor of restful 
greens, creams, and warm grays, the mental welfare of 
the patient being more important than custom, or the 
belief that white is clean. Solid colors accentuate stream- 
line effects, and where graceful curves may be shown 
to advantage, mottled or grained effects had best be 
discarded. The psychological value of color is being 


shades 
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rightly stressed in its effect upon sales and upon indus- 
trial efficiency, and if the engineer has no data concern- 
ing the relative desirability of different colors for specific 
purposes, he should seek to obtain it. Large makers of 
finishing materials maintain color services from which 
valuable information is available. 

The product engineer must consider permanency in his 
investigation of color requirements. Will the finish be 
exposed to strong sunlight, to sulphurous gases, to strong 
soaps, or to fruit acids, for example? Such detailed 
knowledge of requirements should be given the tech- 
nologist who designs the finish so that proper pigments 
may be selected. 

A second factor which affects appearance is the degree 
of gloss desired. Smoothness and luster contribute an 
important share to the 
final beauty. Engineers 
are the ones to decide 
whether the product can 
be finished in the rough 
or whether it is desired to 
smooth the surface with 
fillers and surfacers and 
whether diffused reflec- 
tion from the finishing 
coat is more desirable 
than high gloss. From 
this information the num- 
ber of coats and opera- 
tions necessary to pro- 
duce the desired smooth- 
ness, and the proportion 
of pigment in the finish- 
ing coat are determined. 
It is well to remember 
that high luster accen- 
tuates roughness and un- 
evenness, while 
duller finishes 
give the visible 
effect of smooth- 
ing the surface. 

As a third factor, such physical properties of the finish 
as toughness and hardness, and the related properties of 
adhesion and resistance to mechanical wear, are highly 
significant. The product engineer should have definite 
ideas in respect to these requirements. For example, 
nitro-cellulose lacquer films, upon evaporation of solvents 
and diluents, are characterized by hardness superior to 
the hardness of the usual types of oxidizing-oil films 
that have been dried at normal or only slightly elevated 
temperatures. This difference in hardness is especially 
marked during the early life of the films, inasmuch as the 
oxidizing-oil film attains its maximum hardness only 
with age, unless baked. On products where prompt 
shipment after finishing is imperative, and on parts that 
may not be crated carefully or packed in a way to avoid 
“scuffing,” lacquer finishes serve admirably. 


machines are finished in 


DOMESTIC 

a variety of colors which are just as 

“sanitary” (easy to keep clean) as the 
white formerly demanded 


THIN coat or two of nitro-cellulose lacquer will ad- 

here to common metals if the surfaces are cleaned 
carefully before application ; adherence is improved fur- 
ther by roughening the surface as with sandblast. In- 
crease in the number of coats invites adherence troubles, 
especially if the product is subject to vibration in use. 
One explanation for the adherence of thin coats is found 
in the shrinkage that results from drying. The wet lacquer 
coat may contain only 15 per cent of solids by volume. 
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During the evaporation of the volatile from the coat, the 
volume of the remaining lacquer is diminishing rapidly, 
and the final solid film remaining after complete evapora- 
tion represents but 15 per cent of the original volume. 
The solid residual coat shrinks around whatever pro- 
jections may be present on the surface and is anchored 
tightly to them. Succeeding lacquer coats, containing 
common solvent for the coat underneath, set up shrink- 
age strains upon drying, that tend to pull the foundation 
coat away from its anchorage, because the cohesive force 
is greater than the adhesive force. On this account thick 
lacquer finishes, though necessary from the standpoint 
of smoothing the surface by sanding the finishing mate- 
rials, are not always desirable, especially in cases where 
constant jar and vibration tends to weaken the hold of 

the foundation coat. The foregoing diffi- 
culties, however, can be wholly obviated by 
the use of oxidizing-oil primers and foun- 
dation coats that adhere to the metal firmly 
enough to resist the cohesive pull of sub- 
sequent lacquer coats. 


APAN. the very hardness of lacquer, 
so desirable to resist “scuffing” and 
intermittent abrasive action, sometimes 
make them unsuitable if the finished prod- 
uct is subject to continual rubbing or to the 
frequent passage of abrasive materials over 
the finished parts. In most cases of this 
kind, oxidizing-oil finishes, properly de- 
signed, resist rapid “cutting down” better 
than do the harder lacquers. 

In general, drying time concerns the 
production department more than the de- 
signer of the product, but it often deter- 
mines the type of finish chosen. Hence, 
the specification must take this factor into 
account. The correlated factor of floor 
space required for finishing often makes the fast-drying 
finish preferable. 

What are the conditions of exposure to which the 
finish will be subjected? This fifth factor in the specifi- 
cation involves the vital principles of the whole finishing 
problem. No matter how attractive the finish may ap- 
pear initially, or how well the finishing operations fit 
into production, early failure in service nullifies the worth 
of the finish in all other respects. The product engineer 
is right when he plans to pay for labor and materials for 
finishing in terms of ultimate service on the job. 

To obtain a satisfactory service life from the finish 
requires intimate knowledge of exposure conditions. Two 
divisions in exposure conditions are made: interior ex- 
posure and exterior exposure. But specifying merely 
interior or exterior exposure is too indefinite. It is im- 
portant to know in what climates exterior exposures will 
be made, whether marine or inland, and any special at- 
mospheric conditions that may prevail, such as the pres- 
ence of usual or unusual industrial gases. High ambient 
temperatures, especially when associated with high rela- 
tive humidities, need specific mention. A study of the 
type of apparatus finished will inform the designer of 
temperatures likely to be encountered from within the 
device. An electric heater, for example, is likely to 
require a very different finish than would be applied to 
the interior of a refrigerator. 

Immersion in water or other liquids, or intermittent 
flooding, are especially important in the enumeration of 
service conditions. Washing solutions, lubricants. and 











Items to Be Considered 
In Framing Finish Specifications 


1. Character of article to be finished (e.g. machine, 
toy, trunk, hardware) 


2. Material of article to be finished (wood, metal, 
composition, fabric) 

3. Method of application (brush, spray, dip, flow) 

4. Time allowable for drying each coat 


5. Will artificial drying equipment be available? 
If so, what kind? Space and temperatures 
available 


6. Character of surface (polished metal, 
casting, rolled) 


Number and nature of coats to be used (primer, 
surfacer, finishing) 


8. Method of cleaning surface (pickling, washing, 
sanding, sand-blasting) 


9. Number and nature of surface operations (sand- 
ing, scuffing, polishing) 

10. Consistency of material for each coat (paste, 
semi-paste, liquid) 

11. Tinners to be used (turpentine, alcohol, syn- 
thetic) 


12. Colors to be used in finishing coats 


13. Character of exposure (indoor, outdoor, climate, 
immersed in what, fumes) 


14. Must (temperature, 
vibration, soaps, chemicals) 

15. Other special conditions to be met 

16. Degree of lustre (high gloss, egg-shell, matte) 

7. What kind of tests must be met? 

18. Chief difficulties encountered to date? 

19. Average required life of finish 


20. Character of dipping or spray equipment avail- 
able 


21. Approximate quantity used per year 
22. Size of packages in which furnished 
23. Maximum price limitation per gallon 


rough 


resist bending, abrasion, 


e 


cooling compounds that come in contact with the finish 
should be listed in the specification. 

The engineer, as a sixth factor in his specification, 
should tabulate the surface characterisitcs of the product. 
Fundamentally, the nature of the material to which the 
finish is to be applied, metal, wood, synthetic molding 
compound, fabric, plaster, or cement, must be set forth. 
Die castings, zinc or aluminum, may require special clean- 
ing treatments before finishing, and the use of these 
softer metals may impose restrictions on baking tempera- 
tures and times. Open-grained woods are not handled 
in the same way as close-grained woods in the foundation 
coatings. Physical structure of the surface, whether 
rough, as in sand castings, or smooth, as in patent-leveled 
steel; the presence of loose or adherent mill-scale and 
other similar surface conditions are likely to vary either 
the design of the finishing material or the method of 
cleaning before application. 

A final factor in the specification should be a statement 
concerning the method by which the finish is to be ap- 
plied. This concerns production departments more than 


MANY toys are finished by 
dipping; others are sprayed 
or hand-brushed 
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designing engineers; but if, for example, spray guns 
cannot be used, as in finishing heavy machines that can- 
not be moved economically to a spray booth, lacquer 
finishes are not often practicable, and oleo-resinous fin- 
ishes are more applicable. 

The product may be of such a nature that a single coat 
of finishing material will serve if it is continuous, but 
brushing or spraying are not as effective as dipping or 
flowing in securing complete coverage in one operation. 
Flowing, after the method formerly used for hoods and 
bodies in the automotive industry, is, perhaps, capable 
of further beneficial exploitation. Pigmented oxidized- 
oil finisihng compounds can be flowed with success. This 
method has already been applied advantageously to elec- 
trical transformers, too large to dip, and too intricate in 
design to spray. 


PRAYING is well established because it is efficient 

in applying finishing materials with worthwhile 
savings in labor and time. It is a difficult problem, how- 
ever, to design finishing materials that can be sprayed 
and still give the smoothness of coat expected in a first- 
class brush job. Close examination usually reveals 
“orange-peel” effects identifying the spray job, more 
pronounced with high-luster than with flat or semi-gloss 
finishes, and especially noticeable on flat, vertical panels. 
Really critical standards of smoothness require, usually, 
one or more treatments subsequent to spraying and dry- 
ing to smooth and polish the sprayed coat, as in auto- 
mobile body finishing. In consequence of such consid- 
erations, the designer of the finish should be advised of 
the standard of smoothness expected. 

Dipping is applicable to products of regular contour 
that drain readily, leaving a drip that can be “picked up” 
easily. A modified dipping method, tumbling, may often 
be used economically on small, regularly shaped wooden 
articles, utilizing special oxidizing-oil japans and var- 
nishes or special lacquers. 

Finishing with the brush is an art, and results are 
largely a function of the skill of the operator. It is too 
much to expect that all the skill can be put into the can 
of finishing material. Superior finishes are still obtain- 
able with the brush, but it is not always easy or eco- 
nomical to secure the services of artists capable of doing 
the class of work desired. Where brush finishes are 
required, however, they can be made from oleo-resinous 
materials, to prove commercially acceptable, even with 
brush hands not highly skilled. 

Major trouble often arises if the specific requirements 
are only partly known to the designer of the finish. A 
case in point was encountered in the finish of candy 
dispensing machines. Most of the machines were for 
installation at points where direct sunlight did not reach 
them, but a few were employed for full outdoor exposure. 
The engineer specified brilliant greens and yellows for 
the oleo-resinous finishing enamels, but advised only as 
to protected exposure. To keep within price limitations 
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it was necessary for the manufacturer of the finish to use 
“let-down” chrome green, that is, chrome green diluted 
with inert, and to use yellows that darken on direct ex- 
posure to the sun. The resultant finishing enamels, per- 
fectly sound for the protected exposure specified, were 
entirely unsuited for the occasional full exposure. The 
green enamel faded and turned white rapidly. Although 
only a slight perishing of the oleo-resinous vehicle had 
taken place, it was enough to expose some of the inert, 
which appeared white and opaque, while, when coated 
with the vehicle, it was wholly transparent. The yellow 
enamel darkened enough in 
a short time to lose its at- 
tractive brilliancy. One of 
the chief functions of the 
finish, to attract customers 
to the machine, became inop- 
erative on the fully exposed 
machines and this valua- 











BLUE and other decorative 
hues are used to make clock 


cases fit into home color 


schemes 


ble function was replaced by a shabby appearance that 
tended to drive prospective customers away. 

Complete knowledge of exposure requirements, making 
necessary a slightly wider latitude in price per gallon, 
would have enabled the designer of the enamels to select 
colors permanent for both exposures. The finish meant 
the difference between attracting trade and repelling it. 
Price being a deciding factor, the more permanent en- 
amels could well have been used on machines intended 
for full exposure, the less expensive finishes on the bulk 
of the line. 


AILURE to anticipate exposure to sulphurous fumes 

frequently leads to difficulties, since some of the best 
white pigments commonly used darken rapidly under 
such exposure. Brilliant organic colors, permanent under 
a variety of conditions, and desirable in many ways, are 
mistakenly used on products that operate at temperatures 
above the critical temperature for the organic color 
through lack of information on operating temperatures. 

Even though care is exercised in specifying all the 
things that the finish is expected to do, compromises 
usually have to be made in designing the finish to meet 
the specific need, just as the designing engineer has to 
compromise in the development of his product. A com- 
promise may be necessary to obtain the fullest possible 
measure of each of two or more conflicting requirements. 
For example, a white enamel with high luster is to be 
designed for spray work. One of the specifications de- 
mands a maximum of permanency for the white “color,” 
that is, the least possible yellowing effect of aging. 
Another requirement insists upon the complete elimina- 
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tion of “orange-peel” effect from the spraying. The ad- 
dition of certain high-acid resins to the vehicle will im- 
prove the flow and go further toward complete elimina- 
tion of “orange-peel” than any other agents; but the 
high-acid resins promote after-yellowing. Clearly, a 
compromise is necessary, for one requirement is diamet- 
rically opposed by the other. In such a case, perma- 
nency of color usually will be more important, and other 
means, admittedly less effective, will be resorted to in 
procuring a smooth coating. 

With a definite picture of the hoped-for finish in mind, 
the product engineer is in a much more favorable posi- 
tion to judge whether the finishing materials submitted 
are the best it is reasonable to expect; and the designer 
of the finish has a more definite prob- 
lem, hence can save time in the work 
of design and can also develop mate- 
rials requiring a minimum of labor 
for application. 

One method of obtaining finishes 
on a methodical and understandable 
basis sometimes employed is to spec- 
ify both the materials and the method 
of compounding. While such a spec- 
ification guards against gross adulter- 
ation, it cannot guarantee the physical 
properties of the resultant product, 
for it deals with raw materials that 
are not unitary chemical compounds but are 
mixtures that for years have resisted attempts 
at accurate analysis—materials difficult to treat 
with reasonable expectation of precise uniform- 
ity in results. 

















































POLICY of specifying exactly what mate- 

rials are to be used in the finish presup- 
poses constant study of the products available for the 
purpose, if newly developed products are not to be 
overlooked. Few engineers have laboratories at their 
disposal to carry on extensive and constant study of 
these matters in the way they are carried on in the 
laboratories of the paint industry. A consequence is that 
the policy of specifying materials may leave the specifier 
“behind the times,” with much better products available 
than he is specifying. Unfortunately, too, one cannot 
in fairness specify both the materials and the method of 
compounding, and also specify behavior of the product, 
for the behavior is automatically controlled by the selec- 
tion of materials and their treatment. 

Although it cannot be denied that certain advantages 
sometimes result from specification of the materials to be 
used in preparing a finish, better results are obtained in 
modern industry by a careful survey of the requirements 
of the finish, a specification of these requirements in the 
clearest terms possible, and the establishment of common 
sense methods of evaluating the quality of the finish 
submitted. 

Reliable finish manufacturers do not furnish know- 
ingly finishes that will not stand up, unless price limita- 
tions compel this move. In that case they state frankly 
what shortcomings are anticipated. But if the supplier 
is not informed of all conditions to be met, the purchaser, 
in fairness, should assume responsibility for results, for 
he himself cannot guarantee his own porduct if used 
under conditions it is not designed to meet. 
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Perspective in Design 


By C. B. GORDON-SALE 

Shefford, Bedfordshire, England 
I REMEMBER joining, after 
eighteen months on automobile tool- 
ing, a firm who specialized in fine 
instrument and gage work. Every- 
thing seemed wrong. Knurled heads 
that seemed absurd, were put on ma- 
chines—a mere twist of the fingers 
would mean a replacement—and yet 
they worked all right. 

It is a difficult matter thus adjust- 
ing one’s perspective to suit new 
conditions. An instrument manufac- 
turer always appears to cut his parts 
from the solid, ignoring the existence 
of die castings, spot welding and the 
like. The automobile manufacturer 
uses castings for his jigs and tools 
wherever he can squeeze them in. 

Sometimes an idea is transposed 
from one branch of design to an- 
other, with beneficial results. In all 
probability this could be done much 
more often if designers would broaden 
their viewpoint. In instrument work 
there seems a lack of the application 
of dowels. All the set screws are 
fitting. How much cheaper would it 
be to use a couple of pins! 

For automobile and for other in- 
ternal combustion engines the engi- 
neer is extremely careful about the 
provisions he makes for lubrication 
and the specification of the lubricants 
themselves. Other designers seem to 





worry little about it, calling for a 
“light oil,” or something similar. 
The man who from day to day 


works in pressed metal has all his 
sheet metals subjected to ductility 
tests and is rarely guilty of calling 
merely for “sheet brass.” He states 
sheet brass to a certain specification 
which, when referred to, gives par- 
ticulars of the composition, impuri- 


ties, drawing value, and surface. 
Those who design small instru- 


ments have to think of their finishes 
and consequently of the tolerances on 
their small parts, especially when they 
are threaded. It is of vital impor- 


tance that all screws are correct to 
gage aiter they have been plated. In 
heavier work, when a plated finish is 


to be applied, the designing engineer 
can afford to forget 


about that rela- 


tively thin layer of deposited metal 
which so worried the other man. 
And so it goes on—that disparity 
between the fields of product engi- 
neering, using different raw materials 
and having different conditions to be 
met. But basic principles remain the 
same if the designer will realize it. 


STOP... 


LOOK... 
LISTEN... 


RARE POSSIBILITIES 


RARE METALS are coming more to 
the front every day. Certainly it is 
true that the twentieth century is a 
period of search for uses of the ele- 
ments discovered during the nine- 
teenth. Most interesting is the alkali 
metal group, of which caesium and 
rubidium have done wonders for radio. 
Lithium and sodium, of the same 
group, are now being used success- 
fully as hardeners for lead to make 
bearing metals. We are going to 
hear more, also, of the so-called “noble 
metals.” Tantalum is now well on its 
way, one of the newer uses being 
watch cases. The rarer metal colum- 
bium is claimed to have even more 
interesting possibilities than tantalum 
if it can be produced economically. 


» PUSL NENTI.. 


AIRPLANE endurance records, es- 
pecially that of the flight of the 
Hunter brothers, have demonstrated 
conclusively that aircraft and engine 
designs are now far ahead of known 
fuel possibilities. If it were possible 
to find a fuel less bulky and with less 
weight in proportion to its delivered 
power it would now be easy to main- 
tain regular transport service across 
the oceans. Where are the compres- 
sible fuel gases that were talked about 
some time ago? More and better re- 
search is needed in this direction. 


FLEXIBLE GLASS 


PLATE GLASS has three primary | 
disadvantages for automobile use: It | 
shatters easily, is expensive, and is 
heavy. Shatter-proof varieties have 
solved the first disadvantage but have 





Daimler’s Hydraulic Clutch 
3y HERBERT CHASE 


WHAT is termed a “fluid flywheel” 
but is in reality a hydraulic clutch 
has been developed by the British 
Daimler Company for use on their 
twelve-cylinder cars. Details of con- 
struction have not been released as 
yet, but the performance curve of the 
device, given in the accompanying il- 
lustration, has been made available. 
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Relation between slip and speed at full 
and part throttle of the Daimler hydraulic 
clutch on 30-hp. twelve-cylinder model 


From this it will be seen that the slip 
is 100 per cent at speed of 600 r.p.m. 
and below, but decreases rapidly until 
it amounts to about 2 per cent at 
speeds of 5,000 r.p.m. under full 
throttle. At part throttle, for level 
road running, the slip is about 2 per 
cent at speeds above 1,000 r.p.m. of 
the engine. 

This clutch consists of two rotors, 
one driven by the flywheel and the 
other attached to the driven member 
of a friction clutch placed in series 
between the fluid clutch and the gear- 
set. The friction clutch is of smaller 
diameter than the conventional type 
and need be used only when a gear 
change for torque multiplication is re- 
quired, as in hill climbing, for ex- 
ample. At other times, neither the 
friction clutch nor the gearset control 
need be used. In starting the car 
from rest the throttle merely is 
opened (with gears remaining in 
“high“) until the torque of the hy- 
draulic clutch is sufficient to propel 
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the car, which then glides smoothly 
away. Further opening of the 
throttle results in smooth acceleration, 
the slip reducing gradually until it 
reaches the minimum of 2 per cent. 
Thereafter all operation within the 
torque range of the engine is con- 
trolled merely by throttle, but for 
more rapid acceleration the gears can 
be used if desired. 

Operation of the hydraulic clutch 
depends upon velocity head of the 
liquid used rather than upon pressure 
head. Oil contained within the casing 
is forced to flow through a series of 
cups or vanes in the rotors and 
thereby to produce the torque re- 
quired. The clutch is not a torque- 
multiplying device or “hydraulic 
transmission” in the ordinary sense 
of this term. It is merely a slipping 
clutch in which the degree of slip 
is determined automatically by the 
speed. Unusual smoothness in oper- 
ation and simplicity in controlling the 
speed of the car are the chief advan- 
tages realized. 


Legalized Engineering 
By GEORGE A. FRIES 
Engineering Department, 
Naval Aircraft Factory 
I HAVE read with considerable in- 
terest the topic in June Product En- 
gineering entitled “Legalized Engi- 
neering.” It is my opinion that this 
subject is due some deep considera- 
tion, and possibly with a number of 
suggestions it may prove very suc- 
cessful. Somehow or other I am 
inclined to lean toward Mr. Hedley’s 
argument, because, in my estimation 
a college education or its equivalent 
is the strongest column in the build- 
ing of “Engineering.” 

All government positions require a 
civil service examination, especially 
for engineering ratings. Why couldn’t 
this system be applied successfully in 
the commercial field and have exam- 
inations for different classes of en- 
gineers; namely, the junior engineer 
with a college education or equivalent 
and a few years of practical experi- 
ence, the associate engineer with the 
same technical training and five to 
ten years of practice. Lastly, would 
come the senior engineer with the 
superior knowledge and practice re- 
quired in his industry. 

By this I am a supporter of Mr. 
Hedley’s statement that “to be a 
real engineer a man must have both 
the practical experience and scientific 
training.” 


made the other two disadvantages more 
pronounced. A low-cost, light-weight, 
flexible substitute for, or variety of 
glass that would not sacrifice the good 
qualities of the present plate glass— 
especially the clear vision it affords, 
its freedom from scratching and its 
permanence—would find an enormous 
and profitable market. 


- AUTOMOTIVE DIESELS . 


ALTHOUGH Diesel engines are not 
likely to see extensive use in automo- 
biles in the near future, their appli- 
cation to truck and bus chassis is not 
far distant. In the marine field they 
already have made theeir mark while 
in aircraft they are beginning to show 
to advantage. 

Four automotive Diesel engines 
attracted much attention at the recent 
S.A.E. summer meeting. Of these the 
Packard radial aircraft engine has 
the largest power output. A Mercedes- 
Benz six-cylinder bus engine was 
shown in a Yellow Coach chassis, a 
four-cylinder M.A.N. Diesel in a truck 
chassis, and a six-cylinder Cummins 
Diesel in a Packard chassis. The last 
three are all quite flexible and at least 
one turns up to speeds of 2,200 r.p.m. 
The Cummins is said to have driven 
the Packard car at speeds in excess 
of 80m.p.h. Diesels are up and comin’. 


VIBRATION TABOO 


EVIDENCE multiplies that the mod- 
ern machine must operate with mini- 
mum vibration and noise if maximum 
saleability is to be secured. Despite 
extreme care in balancing, nearly every 
automobile sold today has, in addition 
to its rubber tires and shock absorb- 
ers, one or more vibration dampers 
and a variety of cushioning devices 
for preventing annoying and tiring 
vibrations from reaching the driver 
and passenger. 

Engineers interested in reducing the 
sales resistance of almost any product 
can be sure they are on the right track 
in one respect at least, if they are 
endeavoring to make it operate silently 
and without vibration. 


STEAM COOLING 


THAT steam cooling, or cooling by 
evaporation, if you prefer more exact 
terminology, is not only possible but 
quite feasible, has long since been 
demonstrated on several types of auto- 
motive engines. What’s more, steam 
heating of the vehicle can go hand in 
hand with steam cooling if the engine 
is steam cooled. 

A Chevrolet engineer recently said 
that only one problem need be solved 
to make steam cooling applicable com- 
mercially in passenger cars, namely a 
simple means for preventing steam, 
generated by residual heat after a hot 
engine and its fan are stopped, from 
blowing off. Apparently this fault 
has been overcome. Consequently our 
guess is that the numerous advantages 
of steam cooling and heating cannot 
long continue to be overlooked by 
wide-awake automotive manufacturers. 





An Aid to Rapid Inking 


ALBERT W. EIDMAN 


“WEVE just met” the draftsman 
who has been “waiting for the ink to 
dry,” and here is our solution to his 
chronic difficulty. It is an adaptation 
of the artist’s bridge, and consists of 
a rigid straight-edge, about 10 in. 
long, made of thick celluloid or steel 
and mounted at each end on a wooden 
block ;y in. in thickness. 

As the blocks are in contact with 
the tracing cloth only at the extremi- 
ties of the straight-edge, it is clear 
that a fairly large area can be worked 
continuously over without smearing 
the wet ink. It will be found that the 
straight-edge is so close to the cloth 
that the pen may be as easily guided 
as though the straight-edge were in 
direct contact with the cloth. 


Protecting Tracings 


By Morton SCHWAM 
Designer, Naval Aircraft Factory 
WHEN TRACINGS are unusually 
wide, and the draftsman desires to 
move the tracing down towards the 
front edge of the drawing board, 
there is always danger of creasing the 
tracing along the edge of the board. 
This possibility may be eliminated by 
an arrangement as shown by the ac- 

companying sketch. 

A strip of wood routed out 4 in. 
except at the ends, is fastened to the 
front edge of the board by means of 





Section A-A 


wood screws, thus forming a slot 
along the front of the board through 
which the draftsman slides the trac- 
ing. With such an arrangement, when 
the draftsman leans over the drawing 
board he will not lean against the 
tracing. He may also move the trac- 
ing down until the top of the drawing 
is near the front edge of the board 
and thus will not be required to lean 
over the board, and will always have 
the assurance that the tracing will not 
be creased. 
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True engineering means more 
than merely making a living —it means 
advancement of the art for the benefit of 
mankind . 


-BENJAMIN G. LAMME. 


Progress Waits on Product Engineering 


EFORE LONG the corn-belt housewife will 
buy frozen or frosted fillet of flounder or 
soft-shell crab as an ordinary item of the family 
menu. The quick-freezing process, which permits 
preservation of almost any type of animal or vege- 
table food indefinitely without impairment of the 
quality or flavor, has been perfected. 
transportation have been devised. Channels of 
distribution have been charted. Yet Mrs. Corn- 
belt is not buying frosted foods. Why? 

Because the product engineer has not as yet 
developed a thoroughly satisfactory display refrig- 
erator for the food merchant, progress waits on 
his ingenuity. 

On the surface, the job of designing such a re- 
frigerator looks easy enough. There are plenty 
of household refrigerators that work to the 
queen’s taste, and industrial refrigeration is com- 
monplace. The only difficulty lies in combining 
accessibility of the contents, facilities for attrac- 
tive display, a reasonable cost of operation, and a 
temperature of about fifteen degrees Fahrenheit. 

Accessibility is necessary if the contents of the 
refrigerator are to be sold, display is important 
if the interest of the buyer is to be aroused. But 
at a temperature of fifteen above zero any water 
that may have been in the insulation before reduc- 
tion in temperature commenced, solidifies, expands, 
and bulges or wrecks the insulation. If a leak 
results efficiency evaporates. 

If doors are used at the back of the case to get 


Means of 
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at the contents they must be so thick that when 
they are opened there is no room behind the case 
for the salesman, or else the case must be placed 
so far from the wall that valuable space is wasted. 
If drawers are used they are quite likely to freeze 
shut occasionally. Hinges and locks must be in- 
sulated, or they will conduct heat into the interior 
at a disconcerting speed. 

Plate glass fronts provide for the display fea- 
ture, but they must be made up of two or more 
layers with insulating air spaces between layers. 
And then there is a tendency for water to get in 
between the layers. Or, if too many layers are 
used, the glass has a pronounced greenish tinge 
that reflects disastrously on red meats or golden 
fruits. ‘They look anything but attractive. 

Distribution of a new food product that may 
revolutionize home menus awaits the success of 
the product engineer in solving the problems just 
enumerated. And there are many other important 
developments held up by the same barrier. The 
product engineer, therefore, need never sigh for 
lack of new worlds to conquer. 


Will You Share in Prosperity? 


CCORDING to the well-informed economists 
A of The Business Week, the low point in the 
current business depression has been reached and 
business conditions promise to be back to normal 
by October first. 

This does not mean, however, that coming pros- 
perity will treat everybody alike. ‘Those compa- 
nies that have a sound and well organized 
merchandising plan plus a superior product, so 
priced as to give the purchaser a good buy with a 
fair margin of profit for the manufacturers, are 
going to reap the bulk of the harvest. If your 
products have not been improved to meet up-to- 
the-minute competition, not a day should be lost in 
bringing them well above par. Even in this diff- 
cult year many companies with superior products 
have been able to show excellent profits despite 
the average lean picking. But success rarely 
comes as a matter of course, even when business 
is good. It is most unlikely to do so in the year 
ahead. 

Complacent satisfaction with a product that 
seems “good enough” is a dangerous state of 
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mind. If you know or can discover any way of 
making your product better in itself and better 
able to meet competition, now is the time for a 
forward step. Your competitor is probably tak- 
ing several. À 


How Much Shop Training? 
ESIGNING ENGINEERS are not produc- 


tion men in the ordinary sense, but if there 
is any man in a marufacturing organization who 
needs a well-rounded education on manufacturing 
methods and on the production possibilities of his 
own shops it is the designer. If he is to produce 
the best possible design that can be made most 
economically with the facilities at hand, therefore, 
he must co-operate to a full extent with the pro- 
duction executives, and he must be given ample 
opportunity to visit the shops frequently. 

A recent case in point where production costs 
were saved by the engineer was in the selection of 
finishes for a sheet-metal product that was to be 
spot-welded and would require annealing to re- 
lieve the strains. The engineer selected a red-lead 
undercoat that would give added rust-resistance 
by baking at a high temperature. This baking 
incidentally served to “normalize” the welded 
steel and thus saved the expensive operations of 
annealing and pickling. No product worth while 
can be designed entirely from the drafting board. 
The engineer must have a knowledge of shop 
work, and he must also be alert to what others are 
doing in materials and methods. 


More and Better 


HIS month Product Engineering is devoting 

nine pages to its section describing new parts 
and materials, two more pages than in any previ- 
ous issue. There is a certain significance in this. 
Apparently a tremendous activity is going on in 
the development of new and improved designs of 
all kinds of products, because since January the 
number of new things described has mounted 
steadily. American Machinist reports an increase 
of about twenty-five per cent in new equipment 
described over the same period last year. Indus- 


trial Engineering reports approximately the same 
proportionate increase. In the textile and elec- 
trical fields a notable increase in new designs for 
the first six months of this year has also been 
very evident. 

A grave responsibility is thus placed upon the 
shoulders of the designer and product engineer. 
Business demands that the product shall not re- 
main static, but that it be improved to keep pace 
with market requirements. It is, therefore, noth- 
ing less than the duty of those responsible for 
product development to keep acquainted with what 
others are doing in improving parts, units, and 
materials, and to incorporate these improvements 
into their own products. We are not merely get- 
ting ready for better times to come, but rather 
making those better times come by offering a prod- 
uct that is irresistibly attractive to the market. 


Y 


New Designs for Old 


HY is the engine in an automobile placed 

up front? In thè first cars it was not so 
placed, and some thinking engineers are begin- 
ning to realize that another location would be 
preferable, namely, back of the back seat. And 
why not? 

When so located the noise, heat, and fumes all 
tend to be carried aft, away from the passengers. 
Seats would be placed a foot or two further for- 
ward than at present, riding qualities would be 
improved, and the general comfort of the driver 
and other occupants would be enhanced. 

The drive could be to either front or rear 
wheels as desired, but quietness probably would 
favor the rear drive. Even accessibility need not 
be sacrificed. 

Appearance of the car as a whole need be 
altered but very little. A front hood doubtless 
would remain, at least during the initial stages of 
such a development, and serve to cover a fuel tank, 
possibly feeding by gravity to the carburetor. 
Extra storage space could be provided and front 
vision could be improved to a marked degree. 
Disadvantages appear to be few and very much 
outweighed by the gains to be realized. 


aiiis.. 
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WHAT’S GOING ON— 


The Month 
In Product Design 





One-half 


“cricket power” 


IZE. or capacity requirements are 
the governing factors in prac- 
tically all What is 


designs. 


probably the world’s smallest syn- 
chronous electric motor is shown 
here held in the hand of C. E. 
Skinner, Assistant Director of En- 


gineering for the Westinghouse Elec- 
tric and Manufacturing Company. 
It is neither nor a miniature 
working model, though it is only about 
the size of a hickory nut. 
all of the features and 
of any similar type 
motor, runs on ordinary house cur- 
rent, and delivers approximately one- 
half “cricket power.” 
drive delicate devices. 


a toy 


This motor 


pi ISSECSSCS 


characteristics 
It is used to 


\ BELT CONVEYOR illustrates the other 
side of the picture, wherein maxi- 
mum capacity is desired. This prod- 
zelt 
Company is for handling 1,950 tons 
f the 
pieces being as much as 15 in. in 
diameter. The belt is of “stepped 
ply” construction, 54 in. wide, built 
up with 16 plies of 42 oz. duck at 
the sides and 14 plies at the center. 
The top covering is 43 in. in thick- 
ness, making the total thickness of 
the belt 13 in. The belt was shipped 
in 3 rolls, each weighing 2,100 Ib. 
Special 54-in. Timken bearing idlers 
were designed. The conveyor is 700 
it. center to center, with a lift of 


uct of the Robins Conveying 


of limestone per hour, some of 


4, 


147 ft. It has a tandem drive, each 
84-in. diameter pulley being driven 
independently by a 250 hp. motor. 


SPACE ECONOMY is of prime impor- 
tance in designing transportation 
equipment. Recently the Hamburg- 
American Steamship Company con- 
tracted with the Benson Super Power 
Corporation for the installation of 


the Benson steam generator in cer- 
tain types of their ships. The fea- 
tures of the generator are that it 


generates steam at 3,200 Ib. per sq.in. 
pressure without boiling, is very com- 
pact, and has a high efficiency. Ac- 
cording to Power, Siemens-Schuckert 
recently constructed a steam 
generator for marine purposes, which 
showed 80.2 per cent efficiency. 


Benson 


ELECTRICAL ENERGY will be trans 
mitted over relatively long distances 
by means of direct current instead 
of alternating current. This is the 
belief of General Electric Company 
scientists based on the results of ex- 
periments with the Thyratron tube. 
This tube has begun to be used to 
control the stage lighting of the Chi- 
cago Civic Opera House from in 
front of the footlights and control 
the spectacular method of decorating 
with light, known as colorama, the 
walls and ceilings of rooms. 

An experimental miniature trans- 
mission line, equivalent to 400 mi. 
of transmission in a commercial sys 
tem, has been set up in the General 
Electric research laboratory. A bank 
of Thyratron tubes at the sending 
end converted alternating current at 
15,000 volts into direct current for 
transmission. At the receiving end 
other Thyratron tubes inverted, or 
changed back, the direct current into 
alternating current. 

It is quite possible, according to 
General Electric engineers, that within 
the next decade direct current trans- 
mission on a scale comparable with 


the present practice with alternating 
current, will into commercial 
usage. This will affect the design 
of much electrical apparatus. 


go 


STRENGTH OF COTTON FIBERS may be 
increased as much as 35 per cent by 
subjecting the yarn to an ozone treat- 
ment after impregnating it with small 
amounts of drying oils, such as lin- 
seed, cottonseed, or china-wood oil. 
This fact the 


was discovered at 


Westinghouse Electric and Manutac- 
turing Company research laboratory, 
and resulted in the development of an 
apparatus for ozonizing cotton yarns. 





The Thyratron tube 


COMPARATIVE WEARING QUALITIES of 
fabrics are of great importance, par- 
ticularly to textile manufactures. 
The Textile World announces that 
the United States Testing Company 
has recently, in response to the de- 
mand by textile manufacturers, placed 
on the market an improved type of 
machine for determining the com- 
parative wearing qualities of fabrics. 

The working parts of the machine 
are clearly shown in the illustration 
with the two samples of fabric held 
firmly in place by the clamps and 
the abrading surfaces resting on the 
fabrics in position for the test. The 
wearing test is made by abrading 
samples cut from both the warp and 
filling direction of a fabric and com- 
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Testing machine for determining 
the wearing quali- 
ties of fabrics by 


comparative 
abrasion 


paring the tensile strength in both 
directions before and after abrasion, 
supplementing the comparative loss 
in strength with a visual comparison. 
The tensile strength test before and 
after abrasion is made by the strip 
method to make sure the same num- 
ber of threads are broken. ‘The test 
is wholly comparative. 


NEW MOTOR CAR MODELS recently or 
about to be announced indicate a 
further trend toward cylinder multi- 
plication. Studebaker, Buick, and 
Chrysler have given notice of several 
new “straight eights,” and other 
eights are in the offing, while at least 
one “twelve” is to be brought out in 
the near future. 

Gears that are noiseless and easier 
to shift are the subject of further 
development. No new adherents to 
the four-speed type are announced, 
but Chrysler is continuing its four- 
speed sets and others are expected to 
do likewise. Both helical and her- 
ringbone constant-mesh types are 
used. 

Cord has set a style in lines which 
many makers, are following with 
enough variation to claim originality. 
Pointed radiator shells, most of which 
have thermostatically-operated shut- 
ters, are deep and narrow, some being 
wider at the top than at the bottom. 
Others are given this appearance by 
making the inside fender lines con- 
verge or by using less conspicuous 
aprons. Some headlamps are ellipti- 
cal in front view and the tie-rod 
formerly connecting headlamps is 
either abandoned or concealed. 


N 


10. 


e 
A Glance Over the Pages— 


What type of reversing motion is free 
from jar? p. 355 


How do the speed and the capacity 
vary with respect to discharge head in 


in a steam-turbine driven propeller 
type non-governed pump? p. 359 


What is Avialite? p. 363 
What type of beam support and load- 


ing is represented by the arms of a 
gear wheel? p. 360 


. How are the fuel pumps on a Junkers 


Diesel-type aircraft 
p. 367 


engine adjusted? 


W hat was the procedure in olden times 
in designing a machine? p. 375 


What are the items to be considered 
in writing finish specifications? p. 378 


What are the difficulties confronted 
in the design of a display refrigerator? 
p. 362 


How does Daimler’s hydraulic clutch 
function? p. 380 


When will business be back to normal? 
p. 382. 
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BRIGHT coLoR makes dirt visible. 
That is why the Reliance motors have 
their motor windings coated with a 
bright orange-colored enamel. The 
maintenance men can thereby detect 
the trouble-making dirt at a glance, 
and see to it that it is removed. 


SYNCHRONIZATION, or keeping the 
receiving radiovisor in step with the 
transmitter, has heretofore consti- 
tuted a serious radio television prob- 
lem. In purely local work, simple 
synchronization has been obtained by 
employing synchronous motors at 
both transmitting and receiving ends, 
operating on a common a.c. power 
system. For the remote radiovisor, 
however, it has been necessary to 
employ manual speed control, which 
is troublesome and uncertain. 

The engineers of the Jenkins Tele- 
vision Corporation, Jersey City, have 
developed a synchronizer designed to 
operate on the strong 720-cycle scan- 
ning frequency component present in 
the usual 48-line, 15-picture-per-sec- 
ond radiovision signals. The usual 60- 
cycle synchronous motor drives the 
scanning disk, with the synchronizer 
to keep it in perfect step with the 
distant transmitter. 


NEW RADIO RECEIVERS, as reviewed 
in Electrical Merchandising, feature 
tone control, remote control, phono- 
graph connection, and combination 
phonograph and radio. All of the 
eight models described show a great 
deal of attention given to the artistic 
appearance of the cabinets, most of 
which are specified as being finished 
in walnut. 

Washing machines also reviewed 
in the same publication include a 
Graybar washer whose special feature 
is the combined action of spinner 
basket and agitator, each on its own 
separate shaft and operating at the 
same time and controlled by the same 
switch. This makes it possible to 
wash the second batch of clothes 
while the first is being whirled dry 
in the same machine. 





Micarta propeller of the “Southern 


Cross.” The brass edging is shown 
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Free-Wheeling 


Arrives 


EVERAL innovations in design 
have put a distinctive mark upon 
the latest Studebaker cars. Most im- 
portant of these the first free- 
wheeling device to be incorporated in 
a large-production American car. At- 
tached to the carburetor is a silencer 
to damp out the hiss of air flow as 
well as the resonance in the intake 
system. 
Another 


is 


is a sheet-metal 
cage-like valve-spring damper to pre- 
vent spring surge. At the front end 
of one front spring is an anti-kick 
shackle, incorporating a set of coiled 
springs, designed to prevent road 
shocks from reaching the steering 
wheel. Still another improvement is 
built into the Lanchester vibration 
damper. A series of balls fitted be- 
tween a pair of plates move outward 
under the influence centrifugal 
force, thereby increasing the pressure 
on the frictional element of the 
damper and making it more effective 
at high speed without losing sensi- 
tiveness at low speeds. 

Marked improvements in appear- 
ance also characterize the new models. 
The deep pointed radiators are nar- 
rowed slightly at the bottom and there 


novelty 


of 
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is no tie-rod between the headlamps, 
which are elliptical in front view and 
are supported upon pillars attached 
directly to the frame side members. 

One-way roller clutches, intended 
to let the car coast when its speed 
drives the propeller shaft faster than 
the engine is turning, have been used 
extensively on European cars, but no 
other design embodies the same in- 
genious features used by Studebaker. 
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Anti-kick shackle de- 
signed to prevent road 


shocks from being 
transmitted to the 
steering wheel 
gear-toothed clutch, hav- 
ing both internal and 
external teeth. The for- 


A combined air filter and muffling de- 


vice is fitted to Studebaker carburetors 


The roller clutch is built into the gear- 
set. It has three sets of four rollers, 
graduated in size to fit into 
tapered slots formed between 
inner and outer members of 
clutch.. At each the 
clutch is one member a positive 


the 
the 
side of 


ot 
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Studebaker gearset the free- 


containing 
wheeling roller clutch, shown in section above 





three 


roller 


ward one of these mem- 
bers fastened rigidly 

main friction-disk clutch 
and the rear one to the 
tailshaft gear of the second- 
speed pair. The external teeth of the 
positive clutch members mesh with 
internal teeth on the outer member of 
the roller clutch, and the internal teeth 
with the external teeth on the hub 
of the roller clutch, which is splined 
to the slide on the tailshaft of the 
gearset. The roller clutch as a whole 
is shifted axially in changing gears. 

Normal forward motion of the 
roller clutch unit puts the gears in 
“high” and the drive is direct, as in 
a conventional gearset, except that the 
roller clutch is operative, permitting 
the car to over-run the engine. To 
put the roller clutch out of commis- 
sion, and cause the engine to act as a 
brake, in descending a hill, for ex- 
ample, the latch at the top of the 
gearset lever is pressed and the lever 
moved a little farther forward. This 
meshes both internal and external 
teeth of the positive clutch, locking 
together the inner and outer halves 
of the roller clutch and rendering it 
inoperative far over-running 
action is concerned. 

Backward shifting of the roller 
clutch unit engages the second (inter- 
mediate) gears in precisely similar 
fashion. If the latch is depressed 


is 
to the 
shaft, 


l JOSE 


So as 


and the lever moved farther, the same 
locking of the roller clutch takes place 
and the engine will brake the car, as 
in ordinary braking through the gears. 
In low speed and reverse the gearing 
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is conventional and the roller clutch 
is not used. 

Both the primary reduction and sec- 
ond-speed pairs of gears have helical 
teeth to promote quiet operation, and 
both pairs remain in constant mesh. 
Shifting is conventional whether 
the roller clutch is used or not, except 
that the latch must be pressed and the 
shifting lever be 
moved farther if 
the roller clutch is 
to be thrown out 


of commission. 
It is not neces- 
sary to declutch, 


as with the ordi- 
nary gearset, how- 
ever, to shift with- 
out clashing from 
second to high or 
vice versa, no mat- 
ter how fast the 
car may be mov- 





DE mea — 





a ae) 


fi iC — le / 






4 


Valve spring surge 
damper 


ing. This advantage, plus decreased 
wear on the engine and some saving 
in fuel and oil are the chief benefits 
derived from a free-wheel design. 


Metal Congress Programs 
Approach Final Form 


According to W. H. Eisenman, 
director of the Congresses and Expo- 
sition and secretary of the American 
Society for Steel Treating, the tech- 
nical programs of the twelfth annual 
National Metal Congress to be held 
in Chicago the week of September 22 
are approaching their final form. 
Other organizations meeting with the 
steel treaters will be the Institute of 
Metals, the Iron and Steel Division 
of the American Institute of Mining 
and Metallurgical Engineers, the Ma- 
chine Shop Practice and the Iron and 
Steel Divisions of the American So- 
ciety of Mechanical Engineers, and 
the American Welding Society. 

Sessions scheduled by the American 
Society for Steel Treating include 
sales problems, corrosion - resisting 
metals, nitriding, forgings, steel melt- 
ing, and carburizing. Miscellaneous 
topics will be taken up at two other 
sessions and a third will deal with 
theoretical metallurgy. The Campbell 
Memorial Lecture, to be delivered by 
M. A. Grossmann, vice-president of 
the Republic Research Corporation, 
will be on “Oxygen in Steel.” 

Molding of phenol materials will be 





featured at a session of the American 
Society for Mechanical Engineers and 
nitriding will also be on the program. 

The Welding Society has scheduled 
a session on the welding of structural 
steel and reports of recent researches 
into welding procedure will be pre- 
sented at the other meetings. 


Industrial Exhibit 
To Open in Fall 


An exhibition to be known as 
“Man and the Machine” will be 
opened by the Museums of Peaceful 
Arts in their new quarters on the 
fourth floor of the News Building, 
220 E. 42nd St., New York, N. Y., 
Sept. 12, 1930. The exhibition, 
which is to be a temporary one, last- 
ing until November 15, will outline 
the achievements of man in manufac- 
turing, transportation, communica- 
tion, and other fields of scientific 
development. By actual machines, 
models, charts, and graphic illustra- 
tions, it will show the development 
of aviation, of marine, railway, and 
road vehicle transportation, of com- 
munication and the means of com- 
munication, of shelter, and of the 
clothing and food industries. Con- 
siderable attention will be given to 
the metaf working industry and to 
machine tools. 

While designed for the layman 
rather than for the engineer, the lat- 
ter should find interesting and in- 
structive the models and charts which 
show the progress in development 


and design. 


Proposed Standard 
for Roller Chains 


The American Standards Associa- 
tion, 29 W. 39th St., New York, 
N. Y., has issued a final draft for 
criticism and approval of its proposed 
standard “Transmission Roller Chains, 
Sprockets and Cutters” by the Sec- 
tional Committee on the subject. The 
sponsors are the Society of Automo- 
tive Engineers, Inc., the American 
Society of Mechanical Engineers, and 
the American Gear Manufacturers’ 
Association. The roller chain to 
which this report relates is the type 
commonly used in power transmis- 
sion on motor-trucks, motorcycles, 
tractors, industrial machinery, ma- 
chine tools, and similar applications. 
The sizes and dimensions specified 
are for standard chains that are con- 
sidered suitable for all usual chain 
applications. 


News of the 
Metal Markets 


THERE have recently been ex- 
tremely heavy sales in copper and 
zinc and a fairly active market in 
lead and tin, according to Metal and 
Mineral Markets. Attractive prices, 
rather than the necessity of covering 
orders, stimulated the buying. All 
in all, the metal situation looks better 
in that producers have considerably 
less stock on hands, but until actual 
consumptive needs result in a ma- 
terial lowering of stocks of metal, 
the statistical position of the metals 
cannot be particularly bright. 

Though the low price of copper, 
which has dropped to 11c., has en- 
couraged public utilities to buy and 
has helped the wire mills, the brass 
makers report little or no increase in 
activity. 

A total of 94 tin producing com- 
panies operating in British territories 
and Siam have adopted the recom- 
mendation for a two-months’ suspen- 
sion of production, according to an 
official announcement of the British 
Tin Producers Association. Several 
of the mines intimated that they are 
actually closing down for three 
months or longer. 


COPPER has had a fairly active 
market at 11c., much of the buying 
being attracted by the low price 
rather than the necessity of covering 
orders for fabricated material. 


TIN still holds at a price around 
30c. The announcements of curtail- 
ments in tin production continue to 
emanate from London, but seem to 
have little effect on the prices. The 
price does not seem inclined to break 
below current levels. 


LEAD production is declining, but 
the market is quite as active as in 
previous weeks. The prices of 5.25c., 
New York and 5.15c. St. Louis seem 
to have been fully maintained on all 
business. 


ZINC advanced about a quarter of 
a cent during the week. Consumers 
hastened to place orders on the way 
up, evidently having given up hope 
that the price would drop to 4c. 
Prices are now as high as 4.45c. 


ALUMINUM market shows signs 
of recovering from early July dull- 
ness, though its price is still 23.3c. 
delivered. 
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IN THE SPOTLIGHT— 


E \. DOYLE, identified with the 
+e welding industry for the past 14 
years, and recently elected president of 
the American Welding Society, first 
became interested in this profession in 
1908 when he took part in the cutting 
operations incident to the raising of the 
battleship Maine from Havana Harbor. 
Subsequently, other engineering activ- 
ities occupied his time, but in 1916 he 
resumed his contact with the industry, 
entering the Davis-Bournonville Com- 
pany’s trade school at Jersey City, N. J., 
to learn the fundamental principles of 
oxy-acetylene welding and cutting. Dur- 
ing the World War he served in the 
United States Army, Corps of Engi- 
neers, starting in with the rank of first 
lieutenant and rising to the rank of 
major. Returning to the Davis-Bour 
nonville Company in 1919 as works 
manager, he subsequently became gen- 
eral manager. In March, 1922, Mr. 
Doyle joined the Linde Air Products 
Company, New York City, as assistant 
general sales manager in charge of serv- 
Four vears later he became con- 
sulting engineer in charge of process 
development. 


ice, 


Artuur W. Berresrorp, New York 
City, was awarded a gold medal, the 
first prize in the annual Phebe Hobson 
Fowler professional award of the Amer 
ican Society of Civil Engineers at their 
recent annual convention. The prize 
was bestowed upon Mr. Beresford “in 
recognition of his particularly efficient 
administration of the American Engi- 
neering Council during the two years of 
his incumbency as its president.” Since 
retirement as head of the Council 
on December 31, 1929, Mr. Berresford 
has been managing director of the Na- 
tional Electrical Manufacturers Asso- 
ciation. 


his 


FRANK DustAan, of the Engineering 
Department of the Putnam Machine 
Works, has been appointed chief engi- 
neer of the plant of Manning, Maxwell 
& Moore, Inc. Mr. Dustan joined 
Manning, Maxwell & Moore in 1919 as 
a designer and later held positions as 
assistant chief draftsman and sales engi- 
neer specializing in railroad and steel 
mill machinery. 


RupoLen E. HeELLMUND, chief elec- 
trical engineer for the Westinghouse 
Flectric & Manufacturing Company, 
received the B. G. Lamme award for 
1929 at the A.I.E.E. convention in 
‘Toronto. A medal is presented annually 
to the electrical engineer who has shown 
meritorious achievement in the develop- 


ment of electrical apparatus and ma- 
chinery. 
WaRNER SEELY, secretary of the 


Warner & Swasey Company, Cleveland, 
was elected president of the Cleveland 
Engineering Society for 1930-31 at the 
annual election held recently by the 
executive board. Mr. Seely was a 
former vice-president of the Cleveland 
Engineering Society. 


HEYMAN ROSENBERG, vice-president 
of the Parker-Kalon Corporation, New 
York City, was among the engineers 
honored by the Franklin Institute of 
Philadelphia at a recent meeting. Mr. 
Rosenberg was awarded the Institute's 
certificate of merit for his development 
of hardened, self-tapping screws. 


Wittiam D. Buiss, president of the 
Bliss Bros. Tool & Die Company, Mil- 
waukee, has been reappointed to the 
faculty of the College of Engineering, 
Marquette University, Milwaukee, after 
a two years’ absence. 











|| | E. A. Doyle 
HI o 











Warner Seely 
E 








+ PRODUCT ENGINEERING 


A. J. German, chief engineer of the 
Scovill Manufacturing Company, Water- 
bury, Conn., is in Europe attending the 
World Power Conference. 


kK. K. PALuerFF of the general trans- 
former engineering department of the 
General Electric Company, Pittsfield, 
Mass., was awarded the first prize for a 
paper delivered at the winter convention 
of the A.LE.E. in New York in January 
1930, for the best paper in the field of 
theory and research. Mr. Palueff’s 
paper was “Effect of Transient Voltages 
on Power Transformer Design.” C. T. 
Weller of the general engineering labor- 
atory, Schenectady, received first na- 
tional prize for his paper on “132- 
Kilo-volt Shielded Potentiometer for 
Determining the Accuracy of Potential 
Transformers.” 


L. WARRINGTON CHUBB, formerly 
manager of the Radio Engineering 
Department of the Westinghouse Elec- 
tric & Manufacturing Company, re- 
turned to the company recently as direc- 
tor of the Westinghouse Research 
Laboratories. 


Joun Hickey, inventor and designer 
of the National “direct-contact” open- 
side water heater, has again joined the 
engineering staff of the National Pipe 
sending Company, New Haven, Conn. 


C. E. JOHANSSON, inventor of the 
Johansson gaging system and head of 
the Johansson Division, Ford Motor 
Company, Detroit, has geen knighted by 
King Gustav of Sweden into the Royal 
Order of the North Star. 


Ray T. Bayless, for many years 
associated with the American Society 
for Steel Treating as editor of Trans- 
actions, has been promoted to assistant 
secretary of the Society in charge of 
technical activities. 


Joun G. Woop, for the past three 
years in charge of engineering at the 
Olds Motor Works, has been appointed 
general manager of Muncie Products, a 
division of General Motors, according 
to an announcement by B. S. Eppins, 
vice-president and general manager of 
the Olds Motor Works. 


H. S. BoarDMAN, president of the 
University of Maine, was elected presi- 
dent of the Society for the Promotion 
of Engineering Education at the recent 
annual convention in Montreal, Que. 
C. F. HarpinG, dean of the School of 
Electrical Engineering at Purdue Uni- 
versity, was chosen a vice-president, as 
was also DEAN R. A. Seaton of Kansas 
State University. F. L. BrsHop of the 
University of Pittsburgh was chosen 
secretary, and W. O. Wıiırezy of John 
Wiley & Sons was chosen treasurer. 
Members of the council include: R. E. 
Donerty, AvuGusTIN Fricon, J. E. 
McDanieL, F. Z. Larkin, T. J. 


Hoover, W. E. FARNHAM, and L. E. 
AKELEY. 
C. V. SmitH, connected with the 


Chase Company Division of the Kenne- 
cott Copper Corporation for the past 
12 years, recently opened an office in 
New York City as an independent con- 
sultant on heating and metallurgy. 
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R. C. Dickinson and B. P. Baker, 
electrical engineers of the Westinghouse 
Electric Manufacturing Company, have 
heen named the recipients of the national 
first prize in the field of engineering 
practice for their paper entitled, “Struc- 
tural Development of the De-ion Cir- 
cuit-Breaker,” presented at the Winter 
Convention of the A.I.E.E., in New 
York on Jan. 28, 1929, according to a 
recent announcement by the committee 
on the Award of Institute Prizes of the 
A.LE.E. 


CHARLES F. WASSERFALLEN, works 
manager and chief engineer of the 
Detroit Carrier & Manufacturing Com- 
pany for several years and later vice- 
president in charge of manufacturing 
of the Oakes Division, Houdaille- 
Hershey Corporation, has severed his 
connections. 


Prouty of the 
Bros. Engineering Company, 
was recently elected president of the 
Colorado Section of the A.S.M.E. 
ARTHUR HALLIWELL, assistant superin- 
tendent of the General Iron Works 
Company of the same city, was elected 
secretary-treasurer. 


FRANK H. Prouty 


Denver, 


Henry G. McComp has resigned 
development engineer with Servel, Inc., 
Evansville, Ind., and has joined the 
Majestic Household Utilities Corpora- 
tion, Chicago, Ill., in a similar capacity. 

W. W. SLAGHT, 
chassis experimental 
Pierce-Arrow Motor 
3uffalo, N. Y., is now 
for the Cleveland Steel 
Cleveland, Ohio. 

R. E. WHITE, connected for the past 
20 years with the Northwest Aircraft & 
Motor Corporation as engineer and 
executive, has been appointed treasurer. 


until recently a 
engineer for the 
Car Company, 
chief engineer 


Products Co., 


ORVILLE WRIGHT, honorary member 
of the A.S.M.E. was awarded the honor- 
ary degree of Doctor of Laws by Har- 
vard University at its commencement 
exercises on June 19. 


ALBERT G. ZIMA, until recently identi- 
fied with the Western Crucible Steel 
Castings Company, Minneapolis, as 
metallurgical engineer, is now associated 
with the development and research de- 


partment of the International Nickel 
Company, Inc., New York City. 
J. L. Rupp, former president of the 


Wubco Battery Corporation, of Swiss- 
vale, Pa., has been appointed vice-presi- 
dent in charge of engineering and manu- 
facture for the Gould Storage Battery 
Company, Inc., of Depew, N. Y. 


GEORGES CLAUDE, famous French 
scientist and France’s representative at 
the Fiftieth Anniversary Celebration of 
the A.S.M.E., who has been performing 
an experiment for gaining electrical 
power by utilizing the energy created 
by the varying temperatures of sea 
water at the surface and in the depths 
recently lost the second section of the 
7-ft. iron pipe which was to lead the 
water from 3,000 ft. below the surface. 
A new pipe is now being constructed 
under the sponsorship of the Cuban 
Government. 
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| Obituaries 
HANCE M. VOUGHT, 40, de- 
signer of the Vought Corsair, Navy 
scouting plane, and president of the 
Chance Vought Corporation, Hartford, 
Conn., died at Southampton, N. Y., on 


25 after an illness of two weeks. 


Wacpo C. Bryant, chairman of the 
board of the Bryant Electric Company 
and well known inventor of the elec- 
trical industry, died on July 5 at Colo- 
rado Springs, Cal., following a serious 
operation. He was the inventor of a 
great number of electrical devices and 
was district chief of ordnance for the 
State of Connecticut and four counties 
in Western Massachusetts during the 
World War. 


July 


James E. Howarp, engineer-physicist 
of the Interstate Commerce Commis- 
sion’s Bureau of Safety in Washington, 
died on July 6 at his home in North 
Conway, N. H., in his eightieth year. 
From 1880 to 1910, Mr. Howard was 
engineer in charge of tests at the Water- 
town Arsenal in Massachusetts and from 
1910 to 1914 was connected with the 
3ureau of Standards in Washington. 


ALEXANDER MELDRUM, 46, inventor 
and vice-president of the Meldrum-Gab- 
rielson Corporation, Syracuse, N. Y., 
died in that city on June 25 following 


a long illness. In 1914 he organized 
the Crescent Manufacturing Company 


and in 1920 the Lowry-Knife Tool Com- 
pany was absorbed. In 1921 with Carl 
Gabrielson, the Meldrum-Gabrielson 
Corporation was formed. 


Cyrus Rosinson, 61, died on June 30 


at his summer home at Pinecroft, West 
Harwick, Mass. 
Harry C. Stutz, 53, designer and 


builder of pleasure and racing auto- 
mobiles, died on June 26 in Indianapolis. 
Mr. Stutz entered the industry in 1897 
and was the founder of the Stutz Motor 
Car Company of America. 





Meetings 


National Metals Congress—Stevens Hotel, 
Chicago, Sept. 22-26. W. H. Eisen- 


mann, 7016 Euclid Ave., Cleveland, di- 
rector. Meetings in connection : 
American Welding Society—Fall meeting, 


Congress Hotel. 


A.S.M.E.—Iron & Steel and Machine Shop 
Practice Divisions, Stevens Hotel. 


A.I.M.E.—Iron & Steel and Institute of 
Metals Divisions, Stevens Hotel. 


A.S.S.T.— 


International Congress for General Me- 
chanics — Liege, Belgium, Aug. 31- 
Sept. 7. For information address Alb 
Schlag, 4 Place Saint Lumbert, Liege, 
Belgium. 


Third International Congress for 
Mechanies — Stockholm, Swe 
of Aug. 25. 


Annual Convention, Stevens Hotel. 


Applied 
‘den, week 


Gray Iron Institute—Third Annual conven- 
tion, Hotel Cleveland, Cleveland, Ohio, 
Oct. 8. Arthur J. Tuscany, Terminal 
Tower Bldg., Cleveland, manager 
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NEW MATERIALS AND PARTS 


AND 


ENGINEERING 
EQUIPMENT 


+ 


Roberts 
Grease Lubricating Systems 


DESIGNS of grease lubrication sys- 
tems for heavy mill equipment and 
heavy machinery have been developed 
by the Roberts Equipment Company, 
Inc., for which the J. V. Walsh Sales 
Corporation, 705 Wabash Bldg., 
Pittsburg, Pa., is sales agent. These 
two systems will feed dense grease 
by means of heavy-duty lubrication 
and plastic grease by 
medium-duty lubrication 


equipment 
means of 
equipment. 

Heavy-duty lubrication equipment 
is recommended for the most severe 
service in steel plants, such as roll and 
pinion necks. The pressure gun is 
direct coupled, and is of the outside 
packed plunger type, with the power 
cylinder separate from the grease end. 
It has a capacity of 25 lb. of lubri- 
cant under a pressure of 1,500 Ib. per 
sq.in., and the actuating media may 
be hydraulic units or compressed air. 
The gun is provided with a pivoted 
removable head and power pull-back 
cylinders. 

The manifold is an alloy iron cast- 
ing, designed with a valve deck to 
permit condensed grouping of the 
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Applicable to cold rolls, presses, shears, and mill tables—a 


Roberts 
30 valves 


control valves, which may vary from 
four to twenty-eight per unit. The 
control valve for each individual bear- 
ing is mounted on a deck of the mani- 
fold. All valves, designed upon the 
displacement principle, are actuated 
in unison at predetermined intervals 
by either electrical or compressed air 
mechanisms. Automatically controlled 
devices actuate the timing cycle de- 
pendent upon the quantity of lubri- 
cant required, the intervals ranging 
from 30 seconds upwards. Periodic 
movements of the valves are optional, 
either by means of a special four-way 
air valve in conjunction with an air 
cylinder, or by a magnetic contactor 
and solenoid. The detector meter is 
of the rotary type for detecting leak- 
age in any valve and for measuring 
the grease flow. Two pressure gages 
to indicate inlet and outlet pressures 


DisPcactment Vavts 


Automatic 





Lubrication Control Equipment with 


of the lubricant and a thermometer to 
regulate the temperature of the mani- 
fold inclosure are provided. 

The medium-duty lubrication equip- 
ment is suitable for all classes of mill 
service, roll necks, shears, presses, 
conveyors, and roll table bearings. 
The entire control unit comprises a 
self-contained unit and requires no 
supports or foundation and is fur- 
nished ready to be connected to the 
distribution piping. It consists of a 
cylindrical grease tank with a large 
annular opening in the top head, pro- 
vided with a quick-acting swiveled re- 
movable cover and internal floating 
piston. A booster, or intensifier 
grease pump, together with the valve 
manifold, are attached in a vertical 
position by means of suitable spaced 
pads. Air at 80 to 100 lb. per sq.in. 
is utilized throughout as the actuating 














Detailed assembly of Roberts 16-Valve Control Outfit with electrical operation 
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Grease Lu- 
brication System Control 


The Roberts 


Valve employs the dis- 
placement principle 


media with the exception of the timer 
motor. The grease control valves, 
which embody a double-acting rotary 
reciprocating piston, are mounted on 
either side of the manifold casting, 
all valves being oscillated in unison 
through a 90-deg. angle by a direct- 
connected air cylinder. External ad- 
justments are provided, whereby the 
quantity of lubricant supplied the 
whole system or any particular bear- 
ing can be varied to meet the require- 
ments, while the valves are designed 
so that visual determination of the 
grease flow to any individual bearing 
can be readily observed. To insure 
reliability the lubricant is subject to 
positive pressure at all times; 100 
lb. per sq.in. in the container and, 
1,500 lb. per sq.in. from the booster 
pump. Capacity of grease container 
is from 100 to 400 Ib. and may be 
manually operated for machinery re- 
quiring only an occasional application, 
or automatically for frequent applica- 
tions. Control valves can be either 
manifolded or distributed as required. 

A large or a nominal quantity of 
lubricant can be dispensed to each 
bearing independent of the others, 
since each bearing is served by its re- 
spective valve. A definite quantity 
of lubricant is discharged at each 
shot dependent upon the control valve 
setting, and regardless of variations 
in operating conditions, such as pres- 
sure, temperature or grease consis- 
tency. 


Roberts Heavy-Duty 
Gun to Handle hard 


Pressure 
greases 


Westinghouse-Nuttall 
Speed Reducers 


STANDARD single and double-re- 
duction units for use in general indus- 
trial operations have been placed on 
the market by the Westinghouse 
Electric & Manufacturing Company, 
East Pittsburgh, Pa., in the form of 
the types SH and DH speed reducers. 
These units are of non-planetary de- 
sign, with shafts arranged in the 
horizontal plane, and have either 
right or left-hand assembly as desired. 
30th types are made in twelve sizes, 
providing a total of 28 standard re- 
duction ratios ranging from 2.82 to 
1 to 70.5 to 1, and having capacities 
of 1 to 635 hp. 

In the type SH unit the efficiency 
at full load is from 98 to 99 per cent, 





Westinghouse-Nuttall Type 
DH - 18 Speed Reducer 


and in the type DH from 96 to 98 
per cent. Strength for 100 per cent 
overload is embodied in the design. 

Westinghouse-Nuttall, single-heli- 
cal gearing has been adopted as 
standard for these units. Gears are 
hobbed from forged blanks of 0.40- 
0.50 carbon steel for all except a few 
of the largest units. High-speed pin- 
ions and shafts are forged from 0.40- 
0.50 steel, heat-treated, to assure 
accuracy. 

A single Timken bearing is used 
at each end of all high-speed and in- 
termediate shafts. On low-speed 
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shafts a Hyatt bearing is used at the 
extension end and a double Timken 
bearing at the closed end of the re- 
ducer housing. 

The housings are made in two 
sections generously proportioned and 
ribbed for strength. Adjoining faces 
of the two sections are accurately 
machined and securely held together 
with through-bolts, forming an oil- 
tight, dust-proof joint. Lubrication 
is by splash, the oil reservoir in the 
base having two compartments. Oil 
returns to the smaller compartment 
where any sedimentary particles are 
precipitated and then passes into the 
main chamber into which the low- 
speed gear dips. A bayonet type oil 
gage is provided on the outside of 
the lower section of the case 


for 
checking the oil level. Bedplates of 
welded steel construction, with or 


without supports for outboard bear- 
ings, are available for all sizes of 
both the types SH and DH units. 


“Tombasil” 


Casting Alloy 


HIGH physical properties and rela- 
tively low linear shrinkage, as com- 
pared with ordinary high-strength 
alloys, are claimed for “Tombasil,” a 
silicon bronze produced by the Ajax 
Metal Company, Frankford Ave. and 
Richmond St., Philadelphia, Pa. This 
material was developed by Hirsch, 
Kupfer and Messingwerke, brass 
producers of Germany. Sand castings 
with relatively thick and thin sections 
can be made successfully. Further- 
more, the material is not susceptible 
to segregation or gassing, but is uni- 
form and dense in structure. Sur- 
faces of castings are said to be free 
from imperfections. Castings can be 
produced but slightly oversize so that 
finishing is reduced. 

Tombasil has an ultimate strength 
of over 65,000 Ib. per sq.in., and a 
yield point of over 30,000 Ib. per 
sq.in. Elongation in 2 in. is over 15 
per cent and reduction of area above 
25 per cent. Brinell hardness is 135. 
Resistance to abrasion is claimed to 
be relatively high, as compared with 
other high-strength bronzes. The 
linear shrinkage is in excess of red 
brass, but lower than manganese 
bronze. Good bearings can be pro- 
duced from the metal. 

It is claimed that chilled castings 
do not form a deposit on the molds, 
as do ordinary copper-zinc alloys, and 
that the castings themselves do not 
have a drossy surface like aluminum- 











bronze chilled castings. As a result, 
castings of complicated design can be 
produced. 

Welding of such castings can be 
done with ordinary tin solders. The 
machinability is practically the same 
the standard red brass, and the 
weight is claimed to be approximately 
7 per cent less than red brass. 

The cost is said to be lower than 
aluminum bronze; 88 copper, 10 tin, 
and 2 zinc; and 88 copper, 8 tin, and 
4 zine. Its cost is said to be higher 
than manganese bronze and red brass. 


as 


SKF 
Felt-Seal Ball Bearing 


ONE housing enclosure is obtained 
for the SKF felt-seal ball bearing 
by making the felt-seal integral with 
the bearing. This bearing, developed 
by the SKF Industries, Inc., 40 East 
34th St., New York, N. Y., has both 
the outer and inner races as well as 
the balls made of high-carbon, 
chrome-alloy steel hardened through- 
out. The bore and outside diameter 
are ground to international standard 
dimensions and tolerances, the same 
as the corresponding standard 
single-row bearings. The width, 
however, is slightly greater than the 


on 





this SKF 
slightly 
width 


seal in 
requires but 
than standard 


integral 


An 
bearing 
more 


standard dimension of a single-row 
bearing in order to accommodate the 
felt seal. Tolerances of eccentricity 
of the outer and inner races conform 
also to the international standard for 
single-row ball bearings. 

The inner race projects a little 
beyond the face of the seal so that 
the bearing may be pulled off the 
shaft at any time without damaging 
the seal plates. 

The seal consists of an inner steel 
piate dished at its periphery and bear- 
ing against a shoulder formed on the 
outer race. A removable felt of sub- 
stantial size comes next, then a dished 
steel end plate, after which a split 
steel ring is fitted into a groove in 
the outer race to hold the assembly 
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in place. The seal may be disas- 
sembled at any time and new felts 
applied. To disassemble the seal, it 
is merely necessary to spring the 
split steel ring out of the groove in 
the outer race, after which all the 
other parts may be lifted out. The 
bearing is available in sizes applic- 
able to a wide range of small mechan- 
ical equipment, such as fractional- 
horsepower and small motors, por- 
table tools, and other light equipment. 


Master 
Explosion-Resisting Motor 


INTERCHANGEABLE frames 
used on the “Master” explosion- 
resisting motor permit single-phase, 
polyphase and direct-current motors 
of the same horsepower, speed, and 
current rating to be installed on the 
same mounting. This feature means 
a saving in pattern costs as well as in 
mounting time and labor, and elim- 
inates the necessity of having a spe- 
cial mounting for each different type 
of motor. The motor has been devel- 
oped by the Master Electric Com- 
pany, Dayton, Ohio. 

The “Master” explosion-resisting 
motor is especially designed for use 
wherever explosive vapors are en- 
countered. Incorporated in the design 
are the following features: High 
starting torque, high overload capac- 
itv, cool running, quiet operation, ver- 
tical or horizontal mounting, large 
oversize bearings, large thrust bear- 
ings for vertical types and inter- 
changeable mounting dimensions for 
all frequencies and direct current. 
The motor is built under the super- 
vision of the National Board of Fire 
Underwriters in sizes from 2 to 4 hp., 
inclusive. 





Vertical “Master” 
Resisting Motor 
with 
dimensions for all 


Explosion- 
built 
interchangeable mounting 


which is 


frequencies 
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Diamond 


Roller-Chain Stock Drive 


CHAIN drives for all standard power 
application are now being stocked by 
The Diamond Chain & Manufactur- 
ing Co., Indianapolis, Ind. The drive 
consists of a roller chain and two 
sprockets ready to be installed. Chain 
drives in single to quadruple strands, 
from 4 to 75 hp., and in ratios up to 
8.4 to 1 and for motor speeds up to 





1,750 r.p.m., are available for situa- 
tions where no special design problem 
is encountered. This drive supple- 
ments the regular line of “Diamond” 
high speed drives, which handle up 
to 672 hp. and speeds to 3,600 r.p.m. 


“Matthews” 
I-Beam Trolley Wheel 


FOR use on hoists and other convey- 
ing equipment, the Matthews Manu- 
facturing Company, 100 Gold St., 
Worcester, Mass., has announced an 
[-beam trolley wheel of the ball bear- 
ing type. Separate outer 

races are made of open- 
hearth, cold - rolled 
strip steel, carbur- 
ized, casehardened, 
and cleaned before 
assembling. The 
separate inner re- 
taining member is 
made of heavy- 
gage, hot- rolled 
strip steel, not 
hardened in order 
to retain its full 
elastic strength to 
withstand shock 
loads. Inner races 
are made from 
cold-rolled rod, car- 
burized. Large 
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chromium-steel balls, hardened and 
ground, are employed. The tire is 
of heavy-gage, hot-rolled strip steel. 
This tire is heat-treated. 


“Pitter” 

One-Way Clutch 

POSITIVE unidirectional drive is 
furnished by the “Pitter” one-way 
clutch marketed by the Universal 


Gear Corporation, 327 So. La Salle 
St., Chicago, Ill. This clutch is in- 
stantaneous in locking and releasing 
action, and is guaranteed not to slip. 
The greater the load, the tighter the 
lock becomes. 

The “Pitter” one-way clutch con- 


sists of a central spindle carrying 





clutching and 


Instantaneous 
releasing are features of the 
“Pitter” One-Way Clutch 


three pivoting arms, at the outer ends 
of which are shoes fitting in an annu- 
lar groove. Light coil springs are 
used to keep these shoes always in 
position for gripping, but the springs 
take no part in the drive. If the spin- 
dle is rotated in the driving direction, 
the shoes lock against the inner and 
outer sides of the groove, thus giving 
an instantaneous positive lock at two 
points on each of the three shoes with 
no lost movement, and no tendency to 
jam and possibility of slippage. There 
are no pins or teeth to break or fabric 
facings to be renewed. 

It is claimed that a “Pitter” clutch 
is stronger and more adjustable than 
pawl and rachet drives. It functions 
at all speeds and runs in a bath of oil. 
Jamming is impossible because of the 
force of the load, which causes the 
shoes to lock, tends to move the struts 
to a radial position and with the re- 
moval of the load the lock is released 
instantly. 


“E, C. & M.” 
2,300-Volt Starter 


FOR reversing, non-reversing, and 
plugging applications of starting 
squirrel-cage and synchronous motors 
across the line, a 2300-volt full-vol- 
tage, magnetic starter has been placed 
on the market by The Electric Con- 
troller & Manufacturing Company, 
2700 E. 79th St., Cleveland, Ohio. 
The starter is also used to control 
the primary of slip-ring motors. It 
is complete with overload relays and 
a self-contained potential transformer 
to secure 220 volts for control 
circuits. 

There are no bell cranks, toggle 
mechanisms, or lever systems between 
the magnet armature and the movable 
contact arm on this starter. The 
magnet armature, carrying the mov- 
able contact arm, is direct acting and 
is supported by only one large bear- 
ing pin. Since the entire unit is 
totally oil-immersed, all working 
parts are always well lubricated and 
protected from dust and corrosion. 
The contacts employed are different 
from previous 2300-volt designs. 
They open and close the circuit with 
a wiping and rolling action, and are 
easily renewable. 

The  inclosing heavy 
welded steel tank, which houses the 
completely wired unit. A longer 
tank containing two type ZHS mag- 
netic contactors, mounted back to 
back and mechanically interlocked, 
is supplied for reversing, non-revers- 
ing, and plugging applications. This 
unit construction provides a flame- 
proof, corrosion-proof and dust-proof 
installation. The starter may thus be 
mounted in the plant alongside the 


case is a 





“E.C. 

ZHS 

Starter for mounting beside 
large motors 


& M.” 2300-Volt Type 
Full-Voltage Magnetic 
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motor it controls, thereby permit- 
ting a very substantial saving in in- 
stallation costs. All live parts are 
totally inclosed. 

The Type ZHS full-voltage mag- 
netic starters are available in two 
sizes, the Nos. 2 and 3, respectively, 
with maximum ratings of 600 and 
1,200 hp. These starters may be 
controlled from a Type M master 
switch, which can be arranged to 
provide low-voltage release or low- 
voltage protection. 


Tuthill 
High-Pressure Oil Pump 


OIL pumps suitable for the hydrau- 
lic transmission of power have been 
introduced by the Tuthill Pump Com- 
pany, 131 W. 63rd St., Chicago, Ill., 
in a series known as model H. Con- 
ventional external gear construction 
is employed and four sizes are built, 
ranging in capacity from 10 g.p.m. 





A flange - type 


mounting 
permits the Tuthill Model 
H-pump to be built in 


to 40 g.p.m. against pressures of 
1000 Ib. per sq. in. when pumping 
lubricating oil. In addition to these. 
the company is prepared to furnish a 
100 g.p.m. pump for pressures not 
exceeding 500 Ib. per sq. in. Direct- 
motor speeds up to 1,200 r.p.m. can 
be employed. 

A flange-type of mounting is used 
to provide means for connecting the 
pump directly to the gear housing or 
the end flange of the motor. How 
ever, for foot mounting a pedestal 
can be supplied extra. The Modei 
H pump is also provided with an 
adapter flange for both intake and 
discharge ports, thus allowing the use 
of the manifold design best suited to 
individual installations. It may also 
be had with a manifold with the re- 
lease valve incorporated. 

Among the uses for the Model H 
pump are the following: hydraulic 











feeds, accumulator tank service, and 
hydraulic operation of various me- 
chanisms requiring high pressures, 
such hoists and similar service. 
Kither clockwise or counter-clock- 
wise rotation may be obtained and the 
pump can be mounted in any position. 

Among the features of construc- 
tion are: shafts and gears made of 
alloy hardened and ground; 
end of 
grained, semi-steel castings; no gas- 
kets under pressure; bolt spacing on 
covers extra close to prevent leakage 
and distortion; ball and roller bear- 
ings carry all shaft loads, and parts 
are interchangeable. 


as 


steel, 


housing and covers close- 


Cutler-Hammer 
A.C. Contactors 


TWO magnetic contactors for heavy- 
duty a.c. service have been announced 
by Cutler-Hammer, Inc., 2-12th St., 
Milwaukee, Wis. They are rated for 





Wall - type 
300 - Amp. 


Cutler - Hammer 


A.C. Contactor 


maximum capacities of 300 and 600 
amp., respectively. 

Features of these contactors make 
them generally applicable to heavy- 
duty requirements. They are ar- 
ranged for either two- or three-wire 
control, have continuous-duty operat- 
ing coils, and heavy, butt-type, solid 
copper contacts. An air cushion ab- 
sorbs the shock of the magnet on 
closing to reduce wear and obtain 
quiet operation. For general use, the 
300-amp. contactor is mounted in a 
wall-type inclosure, and the 600-amp. 
size in a floor-tvype case for general 
applications. 
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Ludlow-Saylor 
Spring-Steel Screen 


SPRING-STEEL woven wire 
screens have been announced by The 
Ludlow-Saylor Wire Company, New- 
stead Ave. & Wabash. Railroad, St. 
Louis, Mo., for use on revolving- 
screen jackets, vibrating-screen sec- 
tions, and shaking and gravity screen- 
ing surfaces. “Spring-steel” is hard 





View of “Ludlow-Saylor” 

“Spring-Steel” Screens ap- 

plied to large screening 
apparatus 


resilient alloy and screens made from 
it are claimed to wear several times 
as long as screens of ordinary steel. 
These screens can be furnished in all 
grades required for heavy sizing duty 
in mining and coal-handling equip- 
ment. 


Westinghouse 
Clutch-Type Motor 


CONSTANT starting current re- 
gardless of the load is a feature of 
the type CAH clutch-type motor an- 
nounced by the Westinghouse Elec- 
tric & Manufacturing Company, East 
Pittsburgh, Pa. This motor, which 
has high starting torque, is of 4 hp., 
and runs at 1,725 r.p.m. It is split- 
phase type and especially suitable for 
driving small machines for operation 
on 110-volt lighting circuits. 

The design of the clutch mechan- 
ism, which gives the motor the high 
starting torque, makes it possible for 
it to start heavy loads. Under nor- 
mal conditions, the motor carries the 
load up to speed in the same manner 
as an ordinary split-phase motor, but 
in cases where the load is heavy or 
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to 680 


Up 
load torque can be developed 


per cent of full 


at starting by the Westing- 
house Type CAH Clutch-Type 
Motor 


is difficult to start because of thick 
oil or compression, as in the case of 
pumps or compressors, the motor de- 
livers a series of power impulses that 
tend to overcome the static friction 
and inertia of the load and to bring 
it up to speed. These power impulses 
increase until the load is started, or 
until approximately 680 per cent full 
load torque is developed. Thus, the 
motor is suited for driving household 
machinery, as well as small indus- 
trial machines such as pumps and 
compressors. 


“Cupal” 
Copper-Clad Sheet 


COPPER-CLAD aluminum sheet in- 
troduced from Germany by the 
Ambold Machine Tool Corporation, 
50 Church St., New York, N. Y., and 
known as “Cupal,” is produced by 
welding together aluminum and cop- 
per. It is claimed it can be used in 
place of copper or brass sheet, and is 
produced in four standard combina- 
tions in soft and hard qualities, or 
according to special requirements. 
The copper can be obtained on either 
one or both sides of the aluminum 
sheet. Various thicknesses of the 
copper surface are available. 

Cupal sheet can be pressed, drawn, 
and hammered in the cold state. The 
copper clad side or sides permit of 
plating over the copper or soldering. 
Metal goods articles made from 
Cupal are pleasing in appearance be- 
cause of the white aluminum on one 
side and the polished copper surface 
on the other. The material can be 
supplied in sheets, disks, and strips. 
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““Hardometer”’ 
Hardness Tester 


DETERMINING the hardness of 
very thin specimens and the thin cases 
of articles surface hardened by the 
nitrogen process may be done on the 
“Hardometer” Brinell hardness tester 
introduced into the United States by 
the Firth-Sterling Steel Company, 
McKeesport, Pa., the machine being 
manufactured by Thos. Firth & Sons, 
Ltd., Sheffield, England. It is also 
said that special alloy steels of high 
hardness can be satisfactorily tested 
on this machine. 

The principle embodied in the Firth 
“Hardometer” is similar to that of 
the Brinell machine, but because of 
limitations of the hardened steel ball 
in the harder range of metals, a 
pyramidal diamond indenter is used 
with this machine, although the hard- 
ened steel ball is used for softer 
metals, such as annealed steel and the 
brasses. 

The hardness numbers are obtained 
by dividing the load in kilograms by 
the area of the impression in square 
millimeters, this rule applying both 


to the use of the steel ball and 
the diamond indenter. It has been 
found necessary, however, to refer 


to the values so obtained as “Brinell 
Hardness Numbers” and ‘Diamond 
Hardness Numbers,” but the 
values are comparative it has been 
possible to prepare a table showing 
the fixed relationship that exists be- 
tween them. 

The microscopic principle of meas- 
urement has been adopted and also 
the principle of a spring load to over- 
come the effect of inertia common 
in machines employing the dead- 
weight or lever principles. 

The machine will test the hardness 
of medium and hard steels down to 
] mm. thick, and soft steels and non- 
ferrous metals down to 2 mm. thick, 
when using a 120-kg. load cylinder 
and a l-in. microscope objective, or 
down to 4 mm. thick and 1 mm. thick, 
respectively, when using a 30-kg. load 
cylinder and a 4-in. objective. The 
maximum space between the anvil 
and the head of the usual standard 
machine is 8 in. With the machine 
utilizing the 120-kg. load cylinder and 
the 2-mm. ball, tests at the rate of 
over 100 per hour have been made. 
With this machine the scale of im- 
pression diameters and Brinell Hard- 


as 


ness Numbers corresponds exactly 
with tle 3,000-kg., 10-mm. ball, 
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3rinell machine, making any compu- 
tations unnecessary. 

The machine is provided with a 
sliding head, which is adjustable by 
means of a rack and pinion to take 
objects of different sizes. The ad- 
justable anvil permits of irregular 
shaped articles being tested. The 
load is applied through a specially 
calibrated spring and trip mechanism, 
and the whole of the machine is en- 
closed and protected. 

In the testing of steel the use of 
the hardened steel ball is limited. 
Materials exceeding 600 on the 
srinell scale tend to deform the ball, 
and there is very little discrimination 
in the hardness values above this 
range. The best method is to employ 
a diamond. Diamond points cut and 
polished and set in a special holder 
are supplied with the machine. 








Hardness 
type for 


“Hardometer”’ 
the Brinell 
from the softest to the 
thin 

cases 


Firth 
Tester of 
testing 


hardest metals in speci- 


mens and thin 


In addition to the machine de- 
scribed, a special unit is supplied with 
a 10-kg. load and a special micro- 
scope. 

Among the advantages and im- 
provements claimed for the Firth 
‘““Hardometer” are. Adaptability, sim- 
plicity and ease of operation; slight 
impress mark; lightness, and quick 
testing. Its adaptability covers the 
testing of the softest metals to the 
hardest surfaces, the 10-kg. machine 
just described reading up to a 1,553 
“Diamond Hardness Number,” mak- 
ing it particularly adaptable to the 
testing of nitrided surfaces. 
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Cutler-Hammer 
Starting Switch 


FOR convenient starting 
ping of small d.c. and 
motors, Cutler-Hammer, Inc., 80 
12th Street, Milwaukee, Wis., is 
offering a Bulletin 9130, two-pole, 
push-button-operated starting switch 
with thermal overload relays. This 
switch can be used with d.c. motors 
up to $ hp., 115 volts and 4 hp., 230 
volts, or with a.c. motors, one-, two- 
or three-phase up to 2 hp., from 110 


and stop- 
polyphase 


9103H2A 
OVERLOAD SWITCH 
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Cutler-Hammer Bulletin 9103 
Two - Pole, Push - Button 
Starting Switch 


to 550 volts. The device is small in 
size; the inclosing case is a standard 
wiring box so that the switch can be 
mounted on the machine. An open 
type switch for building directly into 
the machine at a convenient place 
is also offered. 


General Electric 
Photo-Electric Relay 


CONTROL of industrial machinery 
and other devices may be effected by 
the use of a photo-electric relay, an- 
nounced by the General Electric 
Company Schenectady, N. Y. This 
relay, known as type CR-7505-A-1, 
is an addition to the above concern’s 
standard line of control equipment. 
It is essentially a vacuum tube device, 
and uses both the photo-electric tube 
and the pliotron. 

The interruption of a beam of light 
causes the photo-electric relay to 
operate. A machine, for example, 
that travels in a certain direction for 
a certain distance, and is then stopped 
or reversed, is a typical application 
of the device. When the traveling 
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Photo-electric 


relay for 
controlling industrial ma- 
chinery 


mechanism reaches its limit, it would 
interrupt a beam of light falling on 
the photo-electric tube and thus cause 
the control device to function. 

Among the advantages listed by 
the company are the following: 

1. It operates without shock or re- 
sistance to the progress or movement 
of the object which actuates it, or 
without impairing the accuracy of 
delicate mechanisms. 

2. It can be located remotely from 
the controlled equipment, thus per- 
mitting mounting in small spaces 
around automatic machinery. 

3. It is adjustable in sensitivity. 

4. It is easily installed, and its 


operation is easily adjusted or 
changed. 
5. It can be operated at high 


speeds, 100 times a minute being an 
approximate maximum. , 

The standard electric supply for 
the relay is 110 to 120 volts, 60 cy- 
cles, alternating current. 


“Lo-Ex” 
Aluminum Piston Alloy 


LOW coefficient of expansion is the 
principal characteristic of the No. 132 
alloy, known as “Lo-Ex.,” announced 
by the Aluminum Company of Amer- 
ica, Pittsburgh, Pa. This alloy con- 
tains approximately 14 per cent of 
silicon and varying amounts of nickel, 
copper, and magnesium. It has a 
lower coefficient of expansion than 
the older aluminum alloy, which con- 
tained 10 per cent copper and a small 
percentage of magnesium. In addi- 
tion, the “Lo-Ex” alloy has_ better 
thermal conductivity and superior 
bearing qualities. Its specific gravity 
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is substantially less and is about equal 
to that of pure aluminum. As a re- 
sult of a combination of these prop- 
erties, pistons cast in No. 132 alloy 
can be fitted with closer clearances, 
form less carbon and have a greater 
resistance to wear. 

Although the flexible design and 
invar strut pistons have proved sat- 
isfactory when using the 10-copper 
alloy pistons, the coefficient expansion 
of the No. 132 alloy, being 18 per 
cent less, strikes at the fundamental 
cause for large clearances and permits 
a closer fitting of the piston. The 
coefficient of expansion of No. 132 
alloy and Niresist, a cast-iron con- 
taining nickel and developed by the 
International Nickel Company, are 
almost identical. When pistons of 
this 132 alloy are used in motors hav- 
ing Niresist removable sleeves, they 
may be fitted with the same small 
clearance which are employed with 
cast-iron pistons operating in cast- 
iron cylinder blocks. 

The low specific gravity of the 
No. 132 alloy makes it desirable for 
use in aviation motors, in which the 
pistons are necessarily large and of 
heavy cross-section. In a 500-hp. 
radial motor, the use of this piston 
material in place of the older alumi- 
num-copper piston alloy reduces the 
total piston weight by three pounds. 
This reduction in the weight of the 
pistons makes possible a further re- 
duction of 14 Ibs. in the weight of the 
counter-balances. 

Machining of this alloy is readily 
accomplished on a commercial scale 
by the use of cemented tungsten- 
carbide tools. The pistons may be 
ground by the same type of wheel 
commonly used for grinding other 
light alloy pistons, but the wrist pin 
holes of pistons cast in “Lo-Ex” must 
be finished with a diamond tool. 


‘“‘Newsteel” 
Electrical Sheet 


ELECTRICAL sheet in various 
grades has been announced under the 
trade name of “Newsteel” by The 
Newton Steel Company, Youngs- 
town, Ohio. The following grades 
are available: transformer, dynamo, 
motor, electrical, and armature in 
gages from 22 to 30. Core losses per 
peund range from 0.80 watts for 30- 
gage transformer sheet to 1.60 watts 
per pound for 30-gage armature 
sheet. 





+ PRODUCT ENGINEERING 





Farval 
Dualine System of Lubrication 


DISTRIBUTION of any type of 
lubricant that can be pumped through 
a pipe line can be effected by means 
of the “Farval Dualine System” an- 
nounced by Lubrication Devices, Inc., 
Battle Creek, Mich. This system is 
designed to provide a positive and 
reliable system of lubrication for the 
distribution of heavy-duty compounds 
and mill greases. It is intended spe- 
cifically for the lubrication of steel, 
cement, paper, sugar, and rubber mill 
equipment. Like the Farval single- 
line system, marketed for some time, 
the Dualine system includes a positive 
piston displacement type of metering 
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At A is shown the duplex com- 

of the Dualine 

System and at B a valve in its 
normal condition 


pressor Farval 


valve for each bearing or point ot 
lubrication. The operation of the sys- 
tem is fully automatic and controlled 
entirely by hydraulic pressure, fur- 
nished by the pump at one central 
station. It differs, however, from the 
single-line system in that two supply 
lines are connected to each Farval 
valve. One line loads each valve with 
a measured quantity of lubricant at 
high pressure; the other line dis- 
charges this measured quantity into 
the bearings at high pressures, thus 
giving assured lubrication. 
Referring to the accompanying 
illustration, Æ is a compressor and B 
a Farval valve with the pistons in the 
normal position. The central pump- 


ing station consists of a double com- 
partment reservoir serving two indi- 
vidual plunger-type guns. 


One gun 





AUGUST, 1930 + 





delivers the heavy grease to all valves 
and the other gun provides the neces- 
sary oil pressure to discharge all 
valves. The grease reservoir of the 
pump is equipped with a follower 
plate and an indicator stem to show 
the level of the grease, and the level 
of the fluid in the oil compartment is 
indicated by a float gage. 

In the operation of the system, the 
grease pump is operated until a pres- 
sure of 1,000 lb. per sq.in. registers 
on the gage. This is a direct indica- 
tion that all valves have been filled 
with a measured quantity of grease. 
Then the oil pump is operated until 
a pressure of 1,000 Ib. registers on its 
gage. This indicates that all valves 
have discharged their measured quan- 
tity of grease into the bearings at 
1,000 Ib. per sq.in. pressure. 

The valve operates as follows: At 
B the valve is shown in the normal 
position with no pressure on either 
line. When pressure is applied to the 
loading line, the small piston valve is 
moved against the spring to uncover 
the inlet port to the primary chamber 
and to cover the discharge port from 
the valve. The spring behind the pis- 
ton valve acts as a stop to prevent 
the piston valve from covering the 
discharge port from the primary 
chamber. When the valve is com- 
pletely filled with grease, the piston 
is at the uppermost point of its travel. 
Then the oil pump is operated and 
with both pumps in the primary cham- 
ber uncovered, a pressure of 1,000 
lb. is obtained at each end of the small 
piston valve when the valve is full. 
The small piston valve is transferred 
by the action of the spring, closing 
the inlet valve to the primary cham- 
ber and opening the discharge port to 
the bearing. The piston valve de- 
scends and forces the lubricant into 
the bearing. 

For the main supply lines, either 
heavy walled seamless copper tubing 
or standard iron pipe may be used, 
depending upon the conditions of 
service. Where extreme conditions 
are encountered, particularly with re- 
gard to heat, vibration, or the possi- 
bility of damage, extra-heavy iron 
pipe and fittings are recommended. 
Where extreme vibration is encoun- 
tered, heavy metal flexible hose is 
used from the discharge end of the 
valve to the bearing cap. 

The successful operation of the 
valve does not depend upon the re- 
lief of pressure in the lines, and thus 
a great many bearings can be served 
from one central station. The sys- 


tem includes complete screening 
equipment and is effectively sealed 
against dirt or foreign matter, thus 
delivering fresh, clean lubricant from 
the barrel attached to the operating 
pump to the bearing without ex- 
posure to the air. 

The central pumping station may 
be driven electrically or manually. 
When electrically driven the fre- 
quency of operation can be controlled 
by an electric time clock which can 
be set at any desired interval, from 
2 min. to 2 hours. 


Brownie 
Coolant Pump 
A VERTICAL coolant pump espe- 


cially adaptable to centerless grinders 
or for coolant purposes has been an- 
nounced by the Tomkins-Johnson 
Company, Jackson, Mich. This cen- 
trifugal pump uses no packings and 
is said to be troubleproof. It is 
simple in design and sturdy in con- 
struction. The No. 1 size has a ca- 
pacity of 50 gal. per min. with a 





Brownie Coolant Pump avail- 
able in two sizes to pump 50 
and 15 gal. per minute 


maximum lift of 15 ft. A 4-hp. 
motor drives direct at a speed of 
1,725 r.p.m. The height over all is 
19 in., including the motor, and the 
pump can be placed in an 8}-in. 
circle. The outlet pipe is 14 in. 
The No. 2 pump has a capacity of 
15 gal. per min.; a maximum lift of 
10 ft., a 4-hp. motor; a 1-in. outlet 
pipe, and height, including the motor, 
of 194 in. There is no bottom or 
pan under the impeller to collect grit 
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or chips. The drive shaft, impeller, 
and protector tube are made in one 
unit. This type of coolant pump can 
be furnished with or without a motor 
or with a driving pulley if desired, 
and can be furnished made from 
acid-resisting metal. 


“Niresist” 
Cast Iron 


CORROSION and heat- resisting 
properties several times those of or- 
dinary cast iron may be expected from 
“Niresist,” a complex austenitic cast- 
iron alloy being marketed by the In- 
ternational Nickel Company. Inc.. 67 
Wall St., New York, N. Y. The com- 
bination of these properties permit its 
economical use for many applications 
for which the designer formerly could 
not obtain suitable cast iron and had 
to use the more expensive austenitic 
steels or non-ferrous metals. Added 
to this saving is the cheapness of 
founding and machining Niresist at a 
Brinell of 130 to 150 as cast, in con- 
trast to the forging or the more dif- 
ficult casting and machining of some 
of the metals it replaces. 

Niresist has the following chemical 
and physical properties : 


Analysis: 


Per cent 
Chromium 1.5-2.5 
Silicon 1.5-2.5 
Manganese 1.25 min 
Nickel 12.5-15 
Copper 5-6/5 
Total carbon 2.8-3 


Physical properties: 


Tensile strength 
20,000-35,000 Ib. per sq.in. 
Transverse strength 
2,500-4,000 Ib. per sq.in. 
Brinell hardness 130-170 
Elongation 2 per cent 
Coefficient of expansion 


0.0000100 per deg. F. 


As announced elsewhere in this sec- 
tion, the coefficient of expansion of 
Niresist (0.0000100 per deg. F.) is so 
close to that of “Lo-Ex” (0.0000105 
per deg. F.), an aluminum piston al- 
loy, that the two may be emploved 
respectively for the sleeves and pis- 
tons of automobile and aircraft en- 
gines. By using this combination the 
necessity for piston expansion control 





or the use of flexible pistons is done 
away with, and the fitting of these 
parts can be as close as that employed 
for cast-iron pistons or sleeves. Pis- 
ton valve guides and valve seats can 
also be made from the material. 


Link-Belt 


“Promal” Chain 


A LINE of cast chain showing 
greater strength and durability than 
malleable chain has been placed on 
the market by the Link-Belt Com- 
pany, Indianapolis, Ind. This chain 
is sold under the trade name of 
“Promal.” It is the result of ex- 
tended research of the method of 
processing malleable iron, which so 
altered its physical characteristics as 
to make it a distinct metal. The 
chain is especially suitable for oper- 
ating under heavy loads and abrasive 
conditions. 

Compared with malleable iron, 
“Promal” has an average yield point 
of 47,000 1b., as against 36,000 1b. ; 
an average ultimate strength of 
67,000 Ib., as against 54,000 Ib.; an 
average elongation of 14 per cent, 
as against 18 per cent; and a Brinell 
hardness of 170-190, as against 110- 
130. Compared with mild cast steel, 
annealed, ““Promal” has an average 
yield point of 47,000 1b., as against 
34,000 1lb.; an average ultimate 





of Link-Belt 
Chain 


Sample link 
“Promal” 


strength of 67,000 1b., as against 
60,000 Ib.; an average elongation of 
14 per cent, as against 26 per cent; 
and a Brinell hardness of 170-190, 
as against 120-140. 

“Promal” has great toughness to 
resist extreme tension without per- 
manent stretch and hardness that 
affords great resistance to abrasive 
wear. In addition, “Promal” is tough 
and ductile so that it withstands shock 
and fatigue loads. Temperatures up 


to 1,000 deg. F. will not cause it to 
become brittle. 
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“Promal” chains are recommended 
for four general classes of service: 
(1) chain drives, elevators and con- 
veyors operating’ under gritty or 
abrasive conditions; (2) chain drives 
where greater strength is required 
than the corresponding size of mal- 
leable iron chain provides; (3) drag, 
scraper and flight conveyors where 
the chain drags and is subject to 
abrasion, and (4) heavy-duty drives 
of comparatively high speeds, short 
centers, and large sprocket ratios. 


PUBLICATIONS 


TT 


ALUMINUM, STRUCTURAL HANDBOOK. 
The Aluminum Co. of America, Pitts- 
burgh, Pa., has issued a structural 
aluminum handbook, which indicates the 
range of sizes which can be produced. 
In many respects it is similar to the 
ordinary structural designer’s handbook, 
but contains complete information on 
construction practice for aluminum al- 
loys, together with the structural use of 
the various alloys. Much data are given 
in the appendices. 


“AQUADAG” AND “OirLpac.” The 
Acheson Oildag Company, 654 Madi- 
son Ave., New York, N. Y., has issued 
bulletins on its colloidal, graphite 
products, showing the types of equip- 
ment for which they are best suited. 


BEARING MountTincs. The Timken 


Roller Bearing Co., Canton, Ohio, has 
issued a booklet “Timken Bearings in 
covering 
data 


Rubber Mill Equipment” 
mounting practices and general 
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concerning the application of tapered 
roller bearings to machines used in the 
rubber industry. 

Castincs. The Wm. J. Sweet Foun- 
dry Co., Newark, N. J., has issued a 
chart on “Sweetaloy” castings, giving 
the various compositions, physical 
properties, and recommended uses. 

Motors. The Wagner Electric Cor- 
poration, 6400 Plymouth Ave., St. Louis, 
Mo., has issued a bulletin No. 171 on 
“Fynn-Wichsel Synchronous Motors,” 
from 74 to 200 hp., and suitable for 
two- and three-phase circuits. 


STEELOSCOPES. Adam Hilger, Ltd., 24 
Rochester Place, Camden Road, London, 
N.W. 1, England, has issued a bulletin 
on “The Hilger Steeloscopes,” being 
spectroscopes, for the rapid estimation 
of nickel, chromium, molybdenum, 
titanium, tungsten, cobalt, copper, tin, 
cadmium, vanadium and other metals in 
steel, and for the rapid and reliable sort- 
ing and checking of steel stores and 
scrap, and for general control of pro- 
duction. 

Tension Tests oF Rivets. The 
University of Illinois, Engineering Ex- 
periment Station, Urbana, Ill. has 
issued bulletin No. 210, “Tension 
Tests of Rivets”, by Wilbur M. Wilson 
and William A. Oliver. 


PATENTS 


Patent 1,769,926 has been granted to 
Otto A. Krenke, Port Huron, Mich., 
one-half being assigned to Ernest L. 
Powers, on a retarding mechanism con- 
sisting of a fixed hub having square 
notches, a rotatable casing, toggle mem- 
bers, and a spring positioned to wind in 
the braking direction. 

The Reda Pump Co., is the assignee 
of patent 1,769,933, on a multi-stage 
bearing comprising a plurality of rolling 
members and race members arranged in 
a superposed, coaxial series, each race 
member having an outer and an inner 
race. 

The Philadelphia Gear Works has 
been assigned patent 1,769,934 on pro- 
tective means for shaft bearings, con- 
sisting of screen members mounted be- 
tween a shoulder on the shaft and the 
bearing, 

H. H. Burdett has assigned patent 
1,769,942 to the Draper Corporation, on 
a loom-stopping and set back mechanism 
comprising a positively and continu- 
ously actuated vibratory member and 
means acting on upon the dection of 
filling by a fork to disengage the clutch. 

Compagnie Francaise des Machines- 
Outils de Precision, Paris, France, is 
assignee for patent 1,765,203 for a ma- 
chine tool of special design with a trans- 
mission from the driving mechanism to 
the tool passing through the tool sup- 
port. 


